L3S/ LIMISA/LMISC/ LG A/ LI

National
Semiconductor

LM35/LM35A/LM35C/LM35CA/LM35D
Precision Centigrade Temperature Sensors.

General Description ,

ture sensors, whoss output voltage is linearly proportional to
the Celsius (Centigrads) temperature. The LM3S thus has
an advantage over inear WMPerature sansors caiibrated in ¢
Kelvin, as the user is not required 1o subtract a large con-
stant voitage from its output to obtsin convenient Centi-
grate scaling. The LM35 doss not require sny sxiemal cali-
bration or trimwning to provide typical accuracies of £Y,°C
&t room temperatse and +3/,°C over a full ~55 o +150°C
temperature range. Low cost is assured by trimming and
calibration st the water ievel. The LM35's low output imped-
ance, linssr output, and preciss inherent calibmtion make
interfacing 1 readout or control circuitty especially sasy. it
<¢an be used with singie power suppliss, or with plus and
minus supplies. As it draws only 60 pA from its supply, it has
very low seit-heating, iess than 0.1°C In stilt air. The LM35 is
rated to operate over a —55° to +150°C temperature
range, while the LM35C is rated for 8 —40° to +110°C
range (—10" with improved accuracy). The LM35 series is

Mwmnﬁmtﬁamm
mumummmmmmm
sisior package.

Features

8 Calibrated directly in * Celeius (Centigrads)
8 Unser + 10.0 mv/°C scaie factor

8 0.5°C acouracy guarantesable (st +25°C)
2 Asted for fult —~55° to + 150°C range

8 Suitabie for remots appiications :

8 Low oost dus 1o wafer-level timming

2 Operates from 4 to 30 voits

8 Leas than 60 pA current drain

| Low sei-heating, 0.08°C in still air

B Noniineanty only + %,°C typical:

& Low impedance output, 0.1 01 for 1 MA load

Connection Diagrams

S0TTON vew
T/Wes1e-2

Order Number LM3ISCZ or LM38DZ
800 NS Package Number ZOSA

Typical Applications

+%
Wﬂ'ﬂ

Uty
T smenswi

Co - /-0
FIGURE 1. Basic Cantigrade Temperature
Sensor (+ 2°Cto + 150°C)

*N"
Chooss Ay = ~Vg/80 pA

Yot Vour= + 1,800 mV &t +160C
n w+20mV st +20°C
- =520 MV 0t —50°C
“® vesiea

FIQURE 2. Full-Range Centigrade Temperature Sensor -
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Absoiute Maximum Ratings now 10) g
N Military/Aercepace specified devices are required, Specified Operating Temperature Range: Ty 10 Tuax -
please -contact the Nationsl Semiconductor Sales (Note 2) :
' +38V1io -02V LM35C, LM3SCA —-40°Co +110°C
+8Vio 1.0V LM3sD 0"Cto +100°C
10mA
~80rC1o +180°C
~-80"Cto +180°C N
300°C K
200°C
—Electrical Characteristics mow 1) (nos e) g
' parameter - Condits Tested | Design Tested | Design | Units
= Typiesl | Limit Limit | Typlcal | Limit Umit | ‘oda)
[~ ’ ' (Nots d) | (Note §) Nota 4) | (Note )
. Aoouracy Ta= +25C $0.2 0.5 202 | x05 ] ]
“{Note 7) Ta=-10C 203 +£03 +10 | ‘c
2 Ta™ Tmax +04 10 . 204 £10 | *C
Ta=Twn £04 £1.0 $0.4 15 ¢
Noniinearity TvinsTa<s Tmax +0.18 +£0.38 | 20.18 +0.3 b o]
I~ (Note 8) ' ’
Sensor Gain Taun<Ta<Tmax +10.0 | +0.8, +10.0 +8.8, | mvrC
werage Siope) + 10.1 +10.1
Load Reguistion Ta= +25C +04 +1.0 04 £10 mv/mA
MNote 3)0<h S1mMA | TvinsSTa<Tmax +0.8 +3.0 +0.8 +£3.0 | mV/mA
_Line Reguiation Ta= +25C +0.01 +0.05 +£0.01 £0.05 mv/N
H;gma) 4V<Vg<30V +£0.02 +0.1 +0.02 0.1 mv/yv
' ent Current Vg= +5V, +25°C se % se &7 pA
*9) Vg= +5V 108 131 o1 114 | A
Vg= +30V, +25°C 582 s 582 68 - pA
- Vg= +30V 108.8 133 1.8 110 nA
Change of 4V<Vg<3QV, +25°C 02 1.0 0.2 10 pA
Quisscent Currernt 4VVg <30V _ o8 2.0 o8 2.0 pA
(Note 3) .
Temperature +0.39 4 +0.8 | +0.39 +0.8 | pASC
Costicient of
Quisacent Cusrent
Minimum Tempersturs | in cirauit of +15 +20 +15 +20 *C
for Rated Acouracy Figure 1, =0
Long Term Stability Ty=Timax, for +0.08 £0.08 *C
’ 1000 howrs
muum-mmumm.w =S5CET,< + 150°C for 1ie LIMIS and LMIBA; =40°<T)S + 110°C 108 the LMIBC 5. W WF05 - goee
[ PST,< +100°C for the LMIED. Vg = + 6VE0 ana haap=60 pA, in 1he oroull of Fue £ These apsofioations a0 aooly fom +2CB T, 1 -
Fgure 1, Soscioations in SeNISs e00l Gvar the full rEIRd WNVDENGASS IENDS.
Nets £ Thermal resistance of he TO-48 package © 440°C/W, Anciion © amblernt, and S46°C/W Rneuon © cass. Tharmel resistance of he TO-& -
180°C/W junceon 1o ambient.
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LM35/LmasA/LMasc/L B ca, LMasD

-Electrical Characteristics mote 1) (Note 6) (Continued)

LM3S LM35C, LM3SD
Testad | Design Tosted | Design | Unis
Parameter Conditions Typiosl | Uit | Umit | Typiosi | Lmit | Uit | qaex)
(Note 4) | (Nowe 6) (Note 4) | (Note §)
Acouracy, To= +25°C £0.4 £10 £0.4 £1.0 c
LM3S, LM3SC Ta=~-=10C +0.5 +0.5 18 *c
(Nots 7) Ta=Tmax £0.8 £18 | £08 218 <
' TA-TM]_N +0.8 1.8 +0.8 20 c
Accurscy, Ta=+25C 08 £18 b o]
LM3sD Ta™ Tmax 09 220 <
(Note 7) Ta=Twuin +0.9 220 °c
Nonlinearity TansSTA S Tmax T +0.3 0.8 0.2 0.8 L o]
(Note 8)
Sensor Gain Tans Ta$ Tmax +100 | +0.8, +10.0 +0.8, | mvrc
(Average Slope) +10.2 +10.2
Load Reguiation Ta= +25°C 0.4 20 204 20 ) mv/mA
(Nots 310l S 1 mA TMINE Ta S Tmax 0.8 +8.0 +0.8 8.0 | mvV/mA.
Line Reguistion Ta= +25°C £0.01 £0.1 . £0.01 £0.1 mvIv
{Note 3) 4VL<Vg IOV +0,02 0,2 +0.02 +0.2 mv/y
Quisscent Cutrent Vg= +5V, +25°C 58 80 56 80 nA
(Note 9) Vg= +5vV 108 188 01 138 pA
Vg= +30V, +25°C 58.2 82 562 82 pA
Vg= +30V 108.8 101 1.8 ) 141 wA
Change ot 4VSVg<OV, +25°C | 02 20 02 20 pA
Quisscent Current 4V<Vg <30V 0.8 3.0 0.8 3.0 pA
(Note 3)
Termperatse +0.39 +0.7 +0.29 +0.7 pASC
Coefficientof
Quisscem Currem
Minimum Temperature | In cireuit of +18 +20 +185 +20 c
for Rated Accuracy Figure 1,1 =0
Long Term Stability Ty=Tuax, for - 2£0.08 +0.08
1000 hours

Note 5 Reguinion i MASIUNSS Bt CONMN JNCHON ISMDIFENS. UK PUISS 19SENg Wi @ Iow Gty Oycle. Changes In CUINIA CuS 1 NeSINg SHeoW San be
COmpRiiad by MURDING e MIaMEi Cisaipeticr Oy 1 heMal resstanoe. -

Nott & Testnd Limits are guranissd and 100% teeted in produciion.

Note & Design Limits are guarsaned Qat not 100% Produclion e over'the NSOt WWMperesss and Supply YOI ranges. Thees mie are not used ©
COloINNS CRAJANY QUElY iSvals. :

Nete & Spscifcatons in boldIess apply Over 1he full e WINDIFEASS MANge.

Nets 7: Acouracy » Celined 84 1he SITOr Detwesn the Ut vOREgs and 10My/°C SMes 1He Jevios's Cass WMPErERFe, &t sdecsling CONGItons of VORRgS. CAsTUN,
ang WITDErSaNe (Exprasess » *C).

Nots & Noniinearnty i Gefinsd &3 IS deviaiion of the CUTRAVORAJS-VArSUSSINDITIANS GUrve From the best-t Straight ine. Over 1he device's NG WeMperaure
renge.

Mot %: Cuisscent cusTem I8 Jelined In the oroult of S ).

Note ¥z Abeohss Mammum Retngs Fxiicste irrvts beyond which damags 1 the devios may goow. DC and AC slecwical specdications G0 NOL BRDlY when
OONIEANG e Uevioe DeYONa i rEs CDEIEING CONGIMONA. S66 NOtW 1.
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(ypical Performance Characterisﬂcs
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LM35/LMI5SA/LM35C/LM3ISCA/LM35D *

Applications

mmmummmmmmum
integrated-circuit temperature seneors. it ¢an be glued or
comentad 10 a surface and its mwb‘m
sbout 0.01°C of the surface ismperatire.

This presumes that the ambient air temperatire is aimost
the same as the surtace tempersture; if the air temperaure
were much higher or iower than the surtace temperature,
the actual temperature of the LM3S die wouid be at an inter-
mediats temperatxe between the surface temperaturs and
the air temperaturs. This is expecially true for the TO-82
plastic package, where the copper ieads are the principal
thermat path 10 carty heat into the device. 30 its tempern-
ture might be ciaeer 10 the esir temperaturs than o the sur-
face emperatire.
Tomumummmmmm
LM3S, as it leaves the device, is held at the same tempers-
ure as the surface of interest. The sasest way 10 do this is
{0 cover up these wires with & bead of epaxy which will
insure that the lsads and wires are gii at the same tempere-
ture as the surface, and that the LM35 die's temperature will
not be atfected by the air temperature.

The TO-48 metal package can aiso be aoidered 10 & metai
surtace or pipe without damege. Of courss, in that cese the
V— terminal of the ocircuit wili be groundied 1o that metal,
Altamatively, the LM35 can be mounted inside a sealed-end
metal tubs, and can then be dipped into a bath or screwed
into a threaded hoie in & tank. As with any IC, the LM38 and
SCoOmpanying wiring and circuits must be kept insulated
and dry, to avoid isakage and comosion. This is especially
bue i the circuit may operate at coid temperaases where
condensation can ocowr. Printed-circuit costings and ver-
mmuwwmmuunm
used 10 insure that moiskure cannot corrode the LM3S or its
These devices are sometimes soidered 10 a amell iight-
weight haat fin, 10 decrease the thermal time constant and
speed up the response in siowly-moving sic. On the other
hand, & smail thermai mass may be added to the seneor. 10
give the steadiest reading despite smail deviations in the air
temperature.

Toemperature Rise of LM35 Oue To Self-heating (Thermai Resistance)

. TO, TO-48, TO-92, TO42,
no heat sink smail heat fin* no heat sink small heat fin**
Stit air 400°C/W 100°C/W_ 180°C/W 140°C/W
Moving air 100°C/wW 40°C/W 80°C/W T0°C/W
Stll ol 100°C/wW 40°C/wW 0°C/W 70°C/W
Stirred oil SO°C/W 3ocrw 45°C/W 40°C/W
{Clamped to metal,
{nfinite heat sink) (24°C/rwW)
* Wakhelaid typs £01, or 1° ceo of 0.020° sheet brase, SOKISNed 10 CBSR, OF Sirnier.
** TO-82 Package Qhaed 87 1880s SOKISred 10 1* SQUIFS Of Yie® PrNIEd Gt BOSMS With 2 cz. foll or simir.
Typical Applications (contrwed) -
r"" 2 HEAVY CAGITIVE LAAS, WUING. BTC.
‘*b- KEAVY CATGITIVE (84, VR, I7C. [] o h—-
a - h— . [ [T - ]
(A =t T A MI-FRMANCE LOAD e . L1}
‘ , ‘ - ; [P = E 4
= : 1
TLIVESe- 10 = p— T
munn.mumnmmcommu | -
 TUNES16=20
FIGURE 4. LM35 with R-C Damper -

CAPACITIVE LOADS

Like most micropower circuits, the LM35 has a limited ability
1o drive heavy capaciive loads. The LM35 by itseif is abie to
drive 50 pf without special precautions. if heavier iosds are
anticipated. it is sasy to isoiats or decoupis the load with 2
resistor; see Figure 3. Or you can improve the tolerance of
capacitance with & series R-C damper from output to
ground; see Finse 4.

When the LM35 is apptied with a 2000 load resistor as
shown in Figrre 5, &, or 8, It Is reistively immune to wiring

capacitance because the capacitance forms & bypass from
ground 10 input, not on the output. However, as with any
Snear circuit connected to wires in a hostile environmant, its
performance can be affectsd adversely by irtenee electro-
mMagnetic Sources such a3 relays, radio tranemitters, motors
with arcing brushes, SCR transients, etc, as its wiring can
ACt a3 & receiving antenna and its intemal junctions can act
as rectifiers. For best reauits in such cases, & bypass capeo-
itor from Vi (o ground and a series R-C damper such as
750 in senies with 0.2 or 1 uF from outpt ©© ground ere
often useful. Thees are shown in Figures 13, 14, and 18,

&)
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,ﬁplal Applications contiruea)

»br-n-l'ewﬂ‘ﬂ
: PROR 42°C T +40°¢

NAVESS-=0
FIGURE §. Two-Wire Remots Temperature Sensor:
{Grounded Sensor)

TLAVESI8-D
FIGURE 0. 4-T0o-20 mA Current Source (0°C to + 100°C)

Your =¥ V/°C (Tagmmaw + 1°0)
0N +2°E N +80%C

T/ --

FIGURE 6. Two-Wire Remots Tempersture Sensor
(Output Referred to Ground)

Vour o 30 s/°C (Gt + W°
R ~5°Ch +4°t we

=
™

-

‘ TLV/ESI0-8
FIGURE 8. Two-Wire Remots Temperature Sensor
(Output Referred to Ground)

L =
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!rTyplcal Applications contiruea)

. TLW/IBYe=14
FIGURE 11. Centigrade TherTnometer (Ansiog Meter)

TSt
FIGURE 12. Expanded Scale Tharmometer— "
(50° to 80" Fahrenheit, for Exampile Shown)

TLA/E818-13

T e} ]

FIGURE 14. Temperature To Digital Converter (Parailel TRESTATE® Outputs for
Standard Oata Sus to uP interface) (128°C Full Soaie)
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NAVISI=10
*= 1% or 2% WM reemcr
Yiom Ry for Vg = 3.0T8V
Trim Rc for Vo= 1.088V
<Trim Ry, for Vo =0.078V + 100mV7C X Tomuem
S, Vo= 2278V 8 22°C '
FIQURE 15. Bar-Graph Temperature Dispiay (Dot Mode)
' V-1
FIGURE 16. LM38S With Voitage-To-Frequency Converier And facisted Output
. (ZC to + 180°C; 20 Hz to 1500 Mx)
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Open Shroud PLCC

e Accepts JEDEC PLCC:s in Registration MO-047 AA-AH

» Visual polarizing, PLCC corner, pin “1™ 1.D,

e Underside orientation to P.C. board plastic post feature
option

» Contacts have discrete egress from socket botiom,
prevents solder bridging and up-contact wicking

¢ Floor of socket has drainage holes for post solder cleaning

* Industry top extraction feature for package removai, some
sizes

« Side package extraction feature, some sizes

o Stainless steel clip available for locking in PLCC package
for high vibration — mechanical shock application

Physical

Insulation Material: Glass Fonified Polyethylene Teraphthalate
Flammability Rating: UL 94 V-0

Color: Black

Contact Material: Ni Ag Alioy 770

Contact Plating: 90/10 Bright SnPb Nickel Underplate

Electrical ,
Current Rating: | A

Insulation Resistance: > | x 1012 Q
Withstanding Voltage: 1000 Vrms at Sea Levet

Environmental

Temperature Rating: - 67°F to + 221°F (- 55°C to + 105°C)

UL File No.: E68080

3M Electronic Products Division

PO Box 2963
Austin, TX 78769-2963

A-10



Open Shroud PLCC

PIN NO. |
'/— %o ( li'z% ngTA f— 600 —
| CRIENIAT 1ON 115,241
(OPTIONALY V. ... e e -
ST
.600 ;ee ! e
tis.24) | oo )4-‘ oe
-L..-—’- Xl —-..‘4— l-mm
Fve T 30T 1300400
‘e - * e
i ee ' oo |
| o ee |
.ooooocQoooooo-
...........——-———
e
m ;
. ' 64 LD P. C. PATTERN
ko] 361 COMPONENT SI0E
N 19,171
" T
¥ .0S0 —
) .37 ———— 020 X .C13
|Co°.NsT:ACxY 0,331 —— T '
_ e ACT TR ° -y _aw e
950 DA AT, . LEaDS | ‘ N |
ORIENTATION .Y:gLO‘N'OoNDZAéCZlJMSJJAOT.ICVSEl 25 T
(OPTIONAL ) 8 | 3% |27 ] 2259 ]
o | 3|z %llllsozegnJ
CLEARANCE FOR~— _ 500 =
SRS T3y
lop:?so:w.l ' EXTRACTOR TOOL
CoTILTL T 4-0000-06230-002-099-000
800 ee TCtTCCLL.
{12.70 ) |00‘ s o:
* o N, ® 1.000 S0
L_'—.’:_‘:'_G"_{"‘—::—"lzsmon INCH
| .e ; .e ‘ DIMENS IONSt I mm )
;::.......::' “ TOLERANCE UNMLESS WMOTED
L—oooooo'o * 1.0 | .00|.000
INCH) 2.1 | 2.01|2.008
N 68 LD P. C. PATTERN wm o |23 | 3
B COMPONENT SIDE
N
2 ORDER I[INFORMATION
0
-
No OF OPT IONAL
LEADS SOCKET PART NUMBER RETAINER CLIP
68 2-0068-06234-05X-038-077 2-0068-068234-007-080-000
84 2-0084-06235-05X-038-077 2-0084-06235-007-080-000
X = S (WITH ORIENTATION POST)
: 6 tWITHOUT ORIENTATION POST)

IC Socket Connectors

A-11

800/328 7732

For techmecal product information
800/225 5373 A

For sales and ordering information

@)



Open Shroud PLCC

PIN OUT LOGIC
IVIEW FROM COMPONENT S10E}

;Q/—F'IN i
agaa
o pygooD
o
. PIN 2—-/7 }
™ o
. |
5 ! \
PIN 2
m t
o ,
w 68 &4 84
% LEAD PLCC
'VIEW FROM COMPONENT SIDE) .
. . | LEAD CCunT PN NUMBERS
R 3.8 68 i 68
l g4 ! ga |
TR 7T
) 4 B
a i | _——SCREWSRIVER S_=°
, TCR EASY REMOVAL
' | ZLEARANCE ZONE
L 4 ERIEERE
R RETAINER CLIP
.06 REF . —am e .
f 1.8 LEADj AT an
. COUNT .
Y 66 | 1.35134,261) | 1,02 125.89)
3 ' ! gs+ , i.56139.59) i !.08127.41!
o .43 7 T 7
Q 110.91 , === b:d
w T
—_ “ ..... ; .I
— 25 RECOMMENDED
‘—P.C. S0ARD | 6.4 SOCKET SPACING
OIMENSIONS: | NCH
TOLERANCE UMLESS NOTED
‘.0 1 .00 | .000
INCHY 2.0 | t.01)=.008
mm | £ | 2.3
3M Electronic Products Division
PO Box 2963
Austin, TX 78769-2963 A=12 IC Sacket Connectors

@
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 FEATURES

a Guaranteed 1% Output Vgitage Tolerance
s Guaranteed max. 0.01%/V Line Regulation
s Guaranteed max. 0.3% Load Regulation

s Min. 1.5A Output Current

s 100% Burn-in in Thermal Overioad

APPLICATIONS

s Wide Range Power Supplies
s Constant Current Supplies
= Voitage Programmable Supplies

Regulator with Referencs

: = Ve T .
l . o g 12
I1 oF L——:.
y

||'-—-

L7\ee

LT117A/LT317A

LM117/LM317

Positive Adjustable
Reguiator

DESCRIPTION

" The LT117A Series are 3-terminal positive adjustable

voitage reguiators which offer improved performance
over earlier devices. A major feature of the LT117A Is
the output voitage tolerance is guaranteed at a maxi-
mum of = 1%, allowing an overall power supply toler-

ance to be better than 3% using inexpensive 1% -

resistors. Line and load regulation performance has
been improved as well. Additionally, the LT117A refer-
ence voitage is guaranteed not to exceed 2% when op-
erating over the full load, line and power dissipation
conditions. The LT 117A adjustable regulators offer an
improved soiution for ail positive voitage regulator re-
quirements with load currents up to 1.5 amps. -

Output Voltage Esror

12
1" l l
g 1w - —
E 0 ' —tt
E ¢ , * :umn
! ' . woma st
g, P atl nutsmﬂ:«s!mm”<
' § 5 pe LI317A 1
; 4 } |
1 1 =TT
E 3 *#‘_“—L-mﬁ-mm
2 .
1 T
0 - :
2 4 6810 20 40 100
QUTPUT YOLTAGE

|

9
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"LT117A/LT317A

e~ ~
ABSOLUTE MAXIMUM RATINGS  PRCKAGE/ORDER INFORMATIC~

LM117/LM317
Power Dissipation ............. Internaily Limited
input to Output Voltage Differential .......... 40V
Operating Junction Temperature Range
LTH7A/LMIT ............. —55°C to 150°C
LT317A/LM317 ..ccvvveenennnnn 0°C to 125°C
Storage Temperature Range .
LTH7A/IMIM7 ...oeeeeee e —85°C to 150°C
LT317A/LM31T ... ccee e —65°C to 150°C
Lead Temperature (Soldering, 10 sec.)...... 300°C
PRECONDITIONING:

100% THERMAL LIMIT BURN-IN

ORDER S0TTOM vew ORDER

PART NO. v PARTNO.

LT117AK w LTHTAH

ox LT317AK= oy LTST7AH
o S 117K LM11TH

oIMmon | M3TK | oifoue,.  LM317H

1STER)
T - ORDER
O JEM PART .
T LT317AT

LM317T

! T PACKAGE
CASE S T0- 20 ASTC
ouTPuT =

ELECTRICAL CHRRACTERISTICS (Sce flote 1) LTT17A/UM117

T g

. nn e MAX i _m MAX URIS
Vagr Reference voitage loyr = 0OmA T, = 25°C 1238 1250 1202 v
3V < (Vi = Vour) < 40V o} 1228 123 1ZM 120 125 1% v
10MA < loyr S imes P S Pony -
N/ Line Reguiation 3V € (Vi — Vour) = 40V, (See :
Aeu Nots 2) 0n08. 001 001 002 LY, )
o} ont. 002 002 005 %’
AVour Load Reguiation 10MA < logy & lmas, (Seo NOLO 2) : B
Blour Vour < 5V 5 15 5 15 my
Vour » 5V 0.1 03 0.1 03 LY
Vour < 5V ® 20 50 20 50 mv
Vouy 2 5V ° 03 1 03 1 .
Therma! Reguiation Ta = 25°C, 20msec Puiss 0002 . 0.02. 003 007 %W
Ripple Rejection Vour = WOV, f = 1201z ) - .
Cay =0 ° 85 65 (]
Cupy = WuF o) 66 80 2] 80 dB
lany Adjust Pin Current [ ] 50 100 50 100 uhA
Alagy Adjust Pin Currant Changs 10mA € loyr € lnx
v 2.5V <€ (Vs = Voyr) < 40V el 02 5 02 § uA
Lo Minimum Loag Current (Vm = Your) = 4V 9 35 5 35 5 mA
Current Limit (Vi = Vour) <« 15V
K Paciage o) 15 22 15 22 A
H Package e| 05 08 05 08 A
(Vin = Vour) = 40V, T, = 25°C : ,
K Package 0.3 05 0.3 04 A
H Package 0.5 02 015 02 A
AV Temperaturs Stability -55°C < Ty < +150°C 1 2 1 %
AlOmD
AV, Long Term Stability Ta = 125°C 03 1 03 1 *
Aﬂ?v%
o RMS Outout Noisa (% of Vour) Ty = 25°C. 10H2 < 1 < 10kHZ 0.001 0.001 s
8 Therma! Resistance H Package 2 % B
Junction to Case K Package 23 3 23 3 '




LT117A/LT317A
LM117/LM317

€CTRICAL CHRRACTERISTICS (See flote 1) LT317R/LM317

J— by b/} il

SYMSOL PARANETER CoRpTIONS m v MAX mE W EX [ 1]
Veer Reference Voitage lor = 10MA T, = 25°C " 12385 12507 1282 ]
W < (Vi — Vo) € 40V ob125- 1283120 120 125 130 v
: 10MA < oyt Sl P < Pogy '
AVar Line Reguiation 3V <€ (Vo = Your) < 40V. (See : o .
AV : Nots 2) ) 0005 - 007 . 00t 0.04° %V
(1.2 00t 0.02° 002 007 WV
AVar Load Reguiation 10MA < kot & lman, (S08 NOtO 2)
Alour Vo € 5V 5 25 5 25 mv
Vo> 5V 01 05 0.1 0S5 %
Vo & 5V (2% 20 50-. 20 n mv
Vo » SV [ 3 03 1 0.3 1.5 %
Thermas Regulation Ta = 25°C. 20msec Puise (21X 0002~ 0.02 0.04 007 %/W
Rippie Rejection Vg = W0V.1 = 12042
Cay = 0 | 65 _ [ 4] : d8
Cay = 10uF 8 80 66 80 a8
gy Adjust Pin Current 50 100 50 100 A
Alags Adjust Pin Current Change 10MA € lxrr & bonge
) ) 2V & (Vm = Vonr} < 40V [ 0.2 5 0.2 5 ul
Clow Minimum Load Current (Vo — Vouyr) = 40V . ® 35 10 35 10 mA
Caugvemt Limit (V= Vor) < 15V
K and 7 Package o} 18 22 15 22 A
’ H Package o} 05 08 05 03 A
(Vi — Vaur) = 40V, T, = 25°C
K and T Package 018 04 015 04 A
H Pacikage 0075 02 0075 02 A
I\ Temperaturs Stability 0°C < T, < 125°C R vy 22 1 L
alemp st
."’n. Long Term Stability T\, = 125°C 03 1 03 1 -
m .
[ RMS Outpir Noise Ta = 25°C, 10z < t < 10kz 0.001 0.001 %
{% of Vour) )
Oy Thermal Resistancs H Package 12 15 12 15 ‘C/wW
Junction © Cass K Package 23 3 23 3 ‘c/w
T Package 4 5 4 ‘c/w

The @ denotes the specifications which apply over the full operating Mbﬂmhmammmm
temperature range. puise testing with a _
Nets 1: Unless otherwise specified. these specifications apply for Vi heating stfects ars coversd under the specification for

= Vour = 5V; and loyr = 0.1A for the T0-39 and loyr = 0.5A for reguiation. Load requiation is measured on the output pin at a poirt %"
the 1%'33 and T0-220 packages. Although power dissipation is below the base of the K and H package and at the junction of the wide
intarnally limited, thess specifications are applicable for power and narrow portion of the lead on the T package.

dissipations of 2W for the T0-39, and 20W for the T0-3 and T0-220.
|3usu is 1.5A for the TO-3 and T0-220 pacikages and 0.5A for the TO-

;‘
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TYPICAL PERFORMANCE CHRRACTERISTICS

Load Reguiation

¢
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g
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Ty=25°C }/
] b~
T
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LTT17A/LT317A
LM117/LM317

_TYPICAL PERFORMANCE CHARACTERISTICS

Output impsedance
10 15

Line Transient Response

Load Transisnt Response

Nyt = WV Q=0 Cy=0

' b L =0 %

gs - :. four = 50 mA4 gs i T y
~can0 7 gg 0s Q=0 Coy=0 Ti=2C Eos m-‘/i.cpn.-no.f —
/ '. §§ .°‘ : % Eg_o.: ‘ -' '.—Tﬂ__i

0.1 ]
E ~0s PO = 1o Cou = 04 LS -1 Vun":lm
ot | -1k ! -15 | T) = 2806 ——!
E ge Tf— T T —
) g S :
0.001 gg 0s SE o_; | \
0.0001 €3 o 0 1\
0100 W W0k 10Kk M 0 w20 3 4 0 0 2w B
FREQUENCY M) TME (us) TOE (us)
APPLICATIONS INFORMATION

Geaeral: The LT117A develops a 1.25V reference voit-

age between the output and the adjustable terminal

(see Figure 1). By placing a resistor, R1, between these
two terminals, a constant current is caused to flow
through R1 and down through R2 to set the overall
output voitage. Normally this current is the specified
minimum load current of SmA or 10mA.

(8e377)

Y N . 1 ot
l [ I MEER‘
:__I_: |W¢__L—L Vo.n-m(i-":—f)*'hmk
0ur $n
‘D
Figurs 1

Because lap, is very small and constant when com-
pared with the current through R1, it represents a
small error and can usually be ignored.

It is easily seen from the above equation, that even if
the resistors were of exact value, the accuracy of the
output is limited by the accuracy of Vgee. Earlier ad-
~ justable reguiators had a reference tolerance of = 4%.
This tolerance is dangerously ciose to the = 5% sup-
ply tolerance required in many logic and analog sys-
tems. Further, many 1% resistors can drift 0.01%/°C
adding another 1% to the output voitage tolerance.

- 4,66V < Voyr < 5.36V or approximately + 7%. if the

For example, using 2% resistors and +4% toler-
ance for Vper, cCalculations will show. that the
expected range of a SV regulator design would be

same example were used for a 15V regulator, the ex-
pected tolerance would be = B8%. With these resuits
most applications require some method of trimming,
usually a trim pot. This solution is both expensive and
not conducive to voiume production.

One of the enhancements of Linear Technology’s ad-|
justable regulators over existing devices is tightened
initial tolerance. This allows relatively inexpensive 1%
or 2% fiim resistors to be used for R1 and R2 while set-
ting output voitage within an acceptable tolerance

range. :

“Witha guafénteed 1% reference, a SV power supply

design, using +2% resistors, would have a worst
case manufacturing tolerance of +4%. If 1% resistors
were used, the tolerance woulid drop to +2.5%. A plot
of the worst case output voitage tolerance as a func-
tion of resistor tolerance is shown on the front page.

LTI
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“

For convenience, a table of standard 1% resistor vai-
ues is shown beiow.

Table ot %% and 1% Standard Resistance Values

100 |- 147 2.15 16 | 464 6.81
1.02 150 221 3.24 4.75 6.98
105 | 154 2.28 3.32 4.87 7.8
1.07 158 | 23 340 499 | 7.32
110 1.62 237 348 1 1.50
1.13 165 243 3.57 .23 1.688
115 1.69 249 | 3.65 5.36 7.87
1.18 1.74 -2.55 3.74 549 8.06
1.21 1.78 261 3.83 5.62 8.25
1.24 1.82 2.67 392 .76 8.45
127 187 2.74 4.02 5.90 8.66
1.30 191 2.80 4.12 6.04 8.87
1.33 1.96 2.87 422 6.19 9.09
-1.37 2.00 294 4.32 6.34 9.31
1.40 2.05 3.01 4.42 6.49 9.53
143 2.10 3.09 453 | 665 9.76

'Stanoaro Resistance values are obtainea from the Decade Table -
by muitiplying by muitipies of 10. As an exampie, 1.21can repre-
sent 1.210, 12.10, 1210, 1.21Kq etc.

Bypass Capacitors: input bypassing using a 1uF tanta-
lum or 25.F electrolytic is recommended when the in-
put filter capacitors are more than 5 inches from the
device. Improved ripple rejection (80 dB) can be ac-
complished by adding a 10uF capacitor from the ad-
just pin to ground. Increasing the size of the capacitor
to 20.F will help ripple rejection at iow output voitage
since the reactance of this capacitor should be smail
compared to the voitage setting resistor, R2. For im-
proved AC transient response and to prevent the pos-
sibility of oscillation due to unknown reactive load, a
1uF capacitor is also recommended at the output. Be-
cause of their low impedance at high frequencies, the
best type of capacitor to use is solid tantalum.

Protsction Dlodes: The LT117A/317A do not require a
protection diode from the adjustment terminal to the

output (see Figure 2). Improved internal circuitry:

mj"m
Ui
VN N ot R
A < S 100.F
M i: % — Cour
¢ , ‘\ i
‘W"I' o R2g NOT NERDED
Figure 2

- eliminates the need for this diode when the adjustme

pinlsbypassedwiﬁampacnortalmprmdpm
rejection.

It a very large output capacitor is used, such as a
1004F shown in Figure 2, the reguiator couid be dam-
aged or destroyed if the input is accidentally shorted
to ground or crowbarred. This is due to the output ca-
pacitor discharging into the output terminal of the reg-

ulator. To prevent damage a diode D1 is recommended

to safely discharge the capacitor.

Load Reguistion: Because the LT117A is a three-termi-
nal device, it is not possibie to provide true remote
load sensing. Load reguiation wiil be limited by the re-
sistance of the wire connecting the regulator to the
load. For the data sheet specification, regutation is
measured at the bottom of the package. Negative side
sensing is a true Kelvin connection, with the bottom of
the output divider returned to the negative side of the
load. Although it may not be immediately obvious, best
load regulation is obtained when the top of the divider
is connected directly to the case not to the load. This
is illustrated in Figure 3. if R1 wers connected to the

load, the effective resistance between the regulatc

and the load would be

Ry X (RZ;;M

Connected as shown, R, Is not muitiplied by the divid-
er ratio. R, is about 0.004Q per foot using 16 guage
wire. This transtates to 4mV/ft at 1A load current, so it
important to keep the positive iead between regulator
and load as short as possible.

) , Rp = Parasitic Line Resistance.

L L )
- TOLOAD
Connections for Best Load Reguiation
Figure 3
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' rypICAL APPUICATIONS

-1.2V-25V Adjustable Reguistor

Vo LE Var » vour

AN
Vv
»
-

‘ A
Optionsl — moroves raneent VM-|25V(1+—2—)
rescanee . At
Needsd ¢ device & tar #om

fitar capacoors

LTITA Ro (WAX DROP 300mV
Vo Vot - o

=
l!

AAA

RET

2816 EEPROM Suppty Programmer tor Read/Write Control

UM :
+24v —TM ) ouT
T +* b
[ & | = | Vof Aol ::2‘.'“
.
o b o~ | W I | "
e | ::ﬁm
L B ] 2w b
5 N
s | ) 2w l/—
READ _
< >
ware — 3 33"
BYTE BASE 31
___D,,_J. ALL GATES 7408
———— - L
oF BUSE 3 100k

10 Voo

&

improving Ripple Rejection

Vo ——I—*Vu Vour L]
' '|f¢I A - <SR )
. < .

—
A

vV
-
~
-
=]

*C1 PROVES APPLE REJECTION
Xc SHOULD BE SMALL
COMPARED TO R2
5V Reguiator with Shut Down
SR
)  Vou.- - var v
' |+ LR :Evzm
t uf 1
T P Ve
m —_—AA 2N2904 |
3 < 3838
ll:,

21V Programming Supply for UV PHOMIEERdM

v
U3ITA ‘ _/—
?2‘VT'N an
+ ] +
'\ L iE":;m jL:qu v
l L—-m ol
;Emn '
—\_ B ~ ™ seecTc For cesreD meE T
3 i-:c

Tempsrature Compeasated Lead Acid Battery Charger

INAOO1 \TatTA
'™ ——”—H- . Yos
AD
AAAp= P 3
[ 2030 $x
> 500
3 19.’."! S’lfz; +
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SCHEMATIC DIRGRAM LT117AAT3I7A
sag 3w
¥ ois a9
[+
o
x
018 020
017
1
0
o 2%
u—i—
o
oF
< 3
5.1 2 w
— Em
3 vor
"
PACKARGE DESCRIPTION
K Package T0-3 STEEL Metai Can T Package T0-220 Plastic H Package 3-Lead Metal Can
D7 -0 7173 SMew | gigse . %- ::::
:::_-:E- .-lzn l t—l‘.-'. ) —.::':l:' — %’:.;: es—e —] ‘:'L‘,:_"‘-_ '._..
i"‘:'- :.+:o“n% i I-:Il- " flodiand l l L]
ALY win pwwn L= | = n j
ey 53 _ | wem . sma . etm U u u
nssw |
AL IR, . SiNseae - u n n\
PEm-Doe | smm-esm LR
u--'.nl TR T W [ 17

=010

Y T Tk

TVORE RS
AN =04 0 151=0 W
(0.7 = 00 1388 =& G
. o
(1 113}
2640~ I
‘j mas [ [
::;‘ 150°C | 35°Cw | 3cw
:g‘ 125°C | 35°Cw | 3ecw
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@ SPECIFICATIONS

FDC TYPE

500 £ 10% .~

s S AR z H
0.1 ns £ 50 ps 150ps orless | 2.5 GHz or more
.0.2n8£50 ps 150 ps orless | 2.0 GHz or hore
03ns:50ps 150 ps or less 2.0.GHz or more -
04ns 250 ps 150 ps or less 2.0 GHz or more
0.Sns £ 50 ps 200 ps or less 1.5 GHz or more
0.6 ns £ 50 ps 200 ps or less 1.5 GHz or more
0.7ns 250 ps 200 ps or less 1.5 GHz or more
0.8ns £ 50ps 200 ps or less 1.0 GHz or more
0.9ns+50ps 200 ps or less 1.0 GMz or more

1.0ns £ 50 ps 200 ps or less 1.0 GHz or more
1.1 ns x50 ps 250 ps or less 900 MHz or more
1.2ns £ 50 ps 250 ps or less 900 MHz or more
1.3 ns £ 50 ps 250 ps or less | 900 MHz or more
1.4 ns £ 50 ps 250 psoriess | 900 MHz or more
1.5ns £ 50 ps 250 ps or less | 900 MHz or more
1.6ns x50 ps 300 ps or less 800 MHz or more
1.7ns £ 50 ps 300 ps or less 800 MHz or more
1.8ns+50ps 300 ps or iess 800 MKz or more
19ns x50 ps 300 ps or less 800 MHz or more
20ns £50 ps 300 ps or less 800 MHz or more
25ns2£0.20ns 500 ps or less 450 MHZz or more
3.0ns£0.20ns 500 ps or less 450 MHz or more
35n£025ns 600 ps or less 400 MHz or more

40ns 030 ns

700 ps or less

350 MHz or more

45ns+£0.30ns

700 ps or less

350 MHz or more

§.0 ns £0.30 ns 700 ps or less 350 MHz or more
0.5ns £ 0.10 ns 300 ps or less 800 MHz or more
~ 1.0ns2£0.10ns 300 ps or less 800 MMz or more
1.5n8£0.15ns 400 ps or jass 550 MHz or more

20ns £0.20ns

400 ps or less

550 MHz or more

100Q £ 10% g.s ns £ 0.20 ns 500 ps or less 450 MHz or more
3.0n8£0.20ns 500 ps or less 450 MHz or more
35ns£025ns 600 ps or less 400 MHz or more
4.0ns £0.30ns 700 ps or less 250 MHZ or more
45n8 £0.30 ns 700 ps or less 350 MHz or more
5.0ns£0.30ns 700 ps or less 350 MHz or more
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FDC TYPE.

Singie-in Line Ultra High-s.peed Fixed Delay Line

FDC type is an ultra high-speed compact designed fixed delay iine with our hlgh performance and hig
density delay line elements housed in a singie-in line package.

Units are 0.236-inch high, 0.488-inch long and 0.098-inch wide ang suutable for high-density installation.
It can be fully matched to high-speed logical elements such as ECL 100K, 10KH and 10K series and has
extensive range of the applications including analog signal circuit.

The pin arrangement of the FDC type is the same (except height) as that of our fixed delay line FDD type
so0 that the delay time can be adjusted at intervais ot 500ps over the range of 0.5ns to 10ns.
.(However, adjustment is possible at interval of 100ps over the range of 100ps to 2ns for the 50 ohms
impedance systems.)

B COMMON SPECIFICATIONS

@ Distortion of waveform: Over shoot / Pre shoot
under + 20%

W @ Delay time temp. coefficient: +100ppm/°C
- @ Insulation resistance: DC 50v, 100MQ
- e Durable voitage: DC 50V, 1 minute

o Operating temperature range: -10°C ~ +80°C
® Storage temperature range: —40°C ~ +120°C

B OUTER DIMENSIONS AND PIN ARRANGEMENT
Unit: inch

0.488 MAZ 0088MmAL

0120002

B APPLICATION TO ECL -

Vee Zo=50Nn(1000) Vee

- VEE
Ro =500 (100Nn)

-2V




FUSES
SUBMINIATURE

PICO II™ Fast-Acting Type

ELECTRICAL CHARACTERISTICS:

RATING|AMPERAGE |BLOW TIME

100%:.11716—15 |4 hours, minimum
200% [1/16—10 {5 seconds. maxmum
200% “|12—15 10 sacongs. maximum

APPROVALS: Recognized under the
Components Program of Underwrit-
ers L.aboratories through 10
amperes. Certified by CSA through 7
amperes.

PATENTS: U.S. Patent #4,385,281.

FUSES TO MIL SPEC: See Military
Section.

OPTIONAL COLOR CODING:
PICO It™ Fuses can be coior-
coded per {EC (International Elec-
trotechnical Commission) Stand-
ards Publication 127. The first
three bands indicate current rating
in milliamperes. The fourth and
wider bang designates the time-
current characteristics of the fuse
(red is fast-acting).

O BAND =

FAS T-ACTING

—lllﬁ»—

!
L

L---q

| b | |
} 1 |
FIRST SECOND |
SIGNIF- | SIGNIF-
AMPERE |ICANT | ICANT MULTI-
RATING |FIGURE |FIGURE |PLIER
116 |Blue Red Black
1/8 |Brown Red Brown
1/4 |Red Green Brown
3/8 |Orange |Violet Brown
1/2 |Gresn Black Brown
3/4 |Violet Green Brown
1 Brown Black Red
1-1/2  18rown Green Red
2 Red Black Red
2-1/2 }|Red Green Red
3 Orange Biack Aed
3-1/2 |Orange |Green Red
4 Yellow Black Red
5 Green Black Red
7 Violet Black Red
10 Brown  |]Black Orange
12 Brown Red Orange
15 Brown  [Green Orange

251 000 Series
(Non color-coded)

-1lll!:___

NOTE: Leads are soider-coated copper, .025°
diameter for 1/16 — 10A, .032° diameter for
12 — 15A. ‘ .

252 000 Series
(Non color-coded)
.

fo,

NOTE: LF and amperage rating are LASER-
MARKED on both sides of ail non color-soded
PICO HI™ fuses.

PART NUMBER

AXIAL RADIAL AMPERE |VOLTAGE
LEADS LEADS RATING | RATING
251.062 | 252.062 1716 {125
251.125 | 282.12% /8 |125
251.250 | 252.250 174 125
251.375 | 282.37% w8 125
251.500 | 252.500 172 125
251.750 | 252.750 3/4 125
251 001 252 001 1 125
251015 (252015 1-172 {125
251002 | 282002 2 125
251025 {282025 2-1/2 |125
251003 | 252 003 3 125
251035 [25203.5 3172 128
251004 | 252 004 4 125
251005 | 252005 5 125
251007 | 252 Q07 7 125
251010 |252010 10 125
251012 252012 12 32
251015 | 282015 15 32

NOTE: To order color-coded PICO H™ fuses, use 255 Series (for A:ud ieads) or 258 Series (for Radial

leads) In part number (801 above.

251 000 Series - Axial Leads

252 000 Series — Radial Leads

-

TAPED FUSES: PICO II'* Fuses are
available on tape for use with auto-
mas.c insertion equipment . . . Con-
tact factory.

~.

8 LITTELFUSE
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T

100

' 0 }w 1000
BV-=Breakdown Vollage—Vois

Note ¥ A TransZord 8 normally selected
sccoraing 10 the reverse “Stana Off Voitage”
{Va) wivich shouid be saual 10 Or grester
than the DC Or CONtMIOUS DESE OPErating
voitage level.

ABBREVIATIONS 4 SYMBOLS

Va  Stang-Off Voltage: Apphed Aeverse
VoRtage 10 838Ure 8 NONCONGUCUVE
condstion. (See Note 1)

BV{min) This is the minumum Breskdown
Voitage the dewvice wilt exhibit and
18 Usea 10 sssure At conauction
o8 NOt OCCUT PNOT 10 IS voitage
lovel at 25°C.

Ve{max) Mamum Clamping Voitage.

The maximum Peak vOItS00 sppesr-

ing across the TranaZord when sud-

jOCn0 10 the DRGSR PUlSS current n

2 one mulksecond ume inwrval. The

posk puise vOILSNSS &8 the com-

pinstion of vohage nee due

DOR the $87i88 FESISIEN0S NG the'

mal nee.

Pesk Puise Curremt — See Figur:

Peak Puise Power

In Reverse Loskage
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Data Sheet No. PD-2.083

INTERNATIONAL RECTIFIER

IR

INS401 SERIES

3 Amp Medium Power Sllicon Rectifier Diodes

Msjor Ratings and Charactsristics

1N5401 Units

IE(AV) 3.0° A
@ max T 105* °C
lggm 50Hz 191 A

60Hz 200* A
A 2580° AL 5
T Range -85 to 170" °C
VaRrMm Range 100 to 1000°* \

*JEDEC registered values

&

/

Description/Features

8 3A lead mounted rectitier.
® Subministure moided package.
8 Corrosion resistant surfacss.

@ Psak reverss voitage from 100 to 1000V,
8 Improved snvironmental operating capability.

B High surge current capability.

’1.320 (0.052)
© 71.220 (0.048)
TWO PLACES

4
TFL-D—

|

]

g
28.88 (1.125)
38.10 {1.500)

eszi0371 §

7.24 (0.285)

28.58 11.125)
38.10 (1,500

Contorms o JEDEC Outline DO-201AD
All dimennions in millimertres (inches)

B-13

483 (0.190)
533 (0.21Q!
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1NB401 Series INTERNATIONAL RECTIFIER | TGRI
e
Voitage Ratings
VRRM — Maximum Repetitive Vg — Maximum Direc.
Peak Reverse Voitags Reverse Voitage
V) (V).
Part numbers T =—65t0 175°C T =—651t0 160°C
1N5401 100* 100*
1N6402 200° 200°
1NB404 - 400* 400°*
1N5406 600° 600*
1NB407 800* 800*
1N5408 1000* 1000*
Electrical Specificstions
1N5401 Units [ Conditions
Ig(av)  Maximum average 3.0 A | 180° sine wave conduction
f@arward current »
Max T 108* °C
Irsm Maximum peak 191 A | t=10ms  Eqjiowing any rated load
one cycie non- . - condition and with rated
repetitive surge 200 A t=83ms v reapplied
current RRM
EWA Maximum 14 /t 2580 Alfs t=0.1to 10ms, V = 0 following surge
for fusing @ ‘/ RRM
v Maximum peak 1.2* A ) =3A(9.4A,,.), T;=25°C
FM forward voltage FIAV) ‘ pi Ty
Maxi m avera = = =
'RM r:/:.r';ucurremge 100 uA |Ty =105°C, Vg = rated VRRM:IF(av)= 3A
g Maximum direct 500° pA | T =150°C, Vg =rated Vg
reverse current
@ tPtfortimet, = 13/T o /T,
*JEDEC registered vaiue.
Thermal and Mechanical Specifications
T Lead operating -6510 170* | °C
temperature range
Tstg Storage temperature —65t0176° | °C
range
wt Approximate weight 0.65 (0.023) {g(oz)
Max. lead temperature aton, 10 . measured
Tsid during soiderigegr 240° °C ‘gmr:\ (0. 1z%ma7mm device case
' B-14 (,25’)
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Data Sheet No. PD-2.005C

INTERNATIONAL RECTIFIER | JCAR

| 1N4QO01 SERIES
1.0 Amp Sllicon Rectifier Diodes

Major Ratings ana Characteristics ' Description/Features
a Economical 1 ampers general purpose diode
1N4001 . Units for industriai application
IF(Av) 1.0 * A = Moided epoxy DO-204AL case style
Max. T ° ©

€ Max- Ta LA . ¢ s Low forward voltage drop and high surge
IFSM rating

@ 50 Hz 28.7 A ® Excellent reliability

© 60 Hz 30 A
Ny 58.1 N
T, Range 65t 1756 * oc
VRRM Range 80to0 1000 * v .

’ ; *JEDEC registered vaiue.

CASE STYLE AND DIMENSIONS
048 (0.034)
v ginsi 74000

DIA. LILX

TWO PLACES

§.2(0.205) 5.210.205)
0.8610.0323) MAX. . CATHODE MAX,

MAX. DIA, ™™ . : Jaxo

22.0(1.06)

/E—_— ‘ wiN,
2.7 (0107 I

MAX, DIA.

[ 2.1 |a.nm

e DIA,

Cams Styte DO-204AL (DO4Y)
Dimensions in Millimeters ana (inches)




1N4001 Series

INTERNATIONAL RECTIFER|IGR

VOLTAGE RATINGS
VRRAM - Max,
Repetitive Peak Vamms) = Mex. VR = Max.
Revarse Voitage RAMS Reverse Voitage OC Biocking Voitage
(V) V) : V)

Part Number T'= 65 to 1769¢C T » 65 to 178°C T = ~65 t0 1689C
1N4001 50° 3 sg'
1N4002 100° 70 100°*
1N4003 200° 140 200°
1N4004 400° 280 400°*
1N4005 800° 420 800°
1N4008 800° 580 800°
1N4007 1000* 700 1000°

ELECTRICAL SPECIFICATIONS
1N4001 Units Conditions
If(AV)  Max. sversge vorwara current 1.0° A Halt sine weve conauction
@ Max. To 75° °C | (D .double side cooied.
] Max. psak one cycie, non- Half eyeis 60 Hz sins wave .
Fsm repetitive surge currant 282 or ams rectanguisr puiss. Fo“”mq any rated load
A Half cveie 60 Hz sins wave ?M“nn' .".‘.: h fated
30 or 5 ms rectanguiar puise. RAM resppied.
124t Max. 12/t for tusing @ 8.1 A27 :I;:'; to 10 ms with VR following surge = rated
VEM Max. pesk forwera voitage 1.1 v Ta = —659C to 75°C, Ig = 1 Adc
T1.8° v TA = —660C to 760C, IE(Ay) = 1A (3.14A peax)
R Max. ac reverss eurrent 10* uA Ta = 259C
h VR = Rated VR.
50° wA | Ta = 1009C ne R
IR(AV) Max. aversoe reverse current 30° BA Ta = 759C, g (av) = 1A, VRAM = rated VR AM
THERMAL-MECHANICAL SPECIFICATIONS
T. Max. opersting junction
4 1OMPersture raNge —65° t0 175° oc
Trrg Max. STOrage temosrmurs rangs -85°% 10 200° °c
Wt ADDroximate weight 0.33 (0.012) 0 foz}
Case Stvie D0-204AL (DO41)

O TL is measured 8.7 mm (0.344 in.) t0 9.5 mm (0.375 in.) from device case.

@ 12t for time 1, = 124/t /1.

*JEDEC registered valuas.
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Beau” Eurostyle’ PC Terminal Strips

Single Row, Closed Side
15 amps
197" centers (5,0)
thermoplastic
Specifications Style 4: 45° PC terminals
SeriesNo. 85 _ e : A
Construction Closed side: feed thru Ne s | e
Terminai centers 197°(5,0) o . . {5.00)
. Cumentrating, amps (UL/CSA) | 15/15 t3sn 1 |
Voltage rating.rms . T ;
1. UL Recognized. .. ; | T te
Class B: Comm’) equip 250 c ~ i
Class C: Gen'lind'l 50 - HE
Class C: Limited rating - 300 Y |
2. CSACertified .
Type B: Comm’i equip 300 VIEW CC
Type D: Special components | 300 e 380 T
3. Withstang voits. rms 6500 (6.89)
insulator maternal _Thérmo tastc. UL temp ingex .
e} 130°C. L?L nalme retarugr:t : Style 5: Straight-thru PC terminais
| rating 94v-0. Color. black. O T S S o SO
Wire size recommended. AWG 14 (max); 30 (min) .* # —— ﬁ ﬁ -
Terminal screws (standard: No. M2.5 x 0.45 captive head 3507 __ :
also see options below) screws. Steel. zinc plated. (8.89)
Bottom terminal 4 45° PC termunai Loy A ]
(3rddigitof partno.) a 5 Straight-thru PC termmnal / I ~ m-?s o '
8 Right-anqie PC terminai ars . . ,
No. of circuits (4th & Sth 21024 12on : :
digits of partno.)a ) ._ i
Options =10A thru — 11D impnnting {(on the g‘
(add dash numbers open side) 0.64)
topartno.) A —-49  Nickel-piated brass captive oovora TN
screws 102) =y0e™
~72  Without wire guard (4.45)
-P With stangoft paas, .080" dia
:vigigla(%r?isf :&Bl:)' Not Style 8: Right-angle PC terminais
- 10mm 10mm spacing (12 circuit max) - -(“,"g, ’
Dimensions in parentneses are miimeters. v l-l ﬂ ”—‘( “?,n
= ' B
High circuit density. .197" (S mm) contact spacing provides 5 -
terminations in less than an inch. == HO-OOT
Very smail footprint. Takes very little PCB space. ;
Made in USA. Beau Eurostyte PC terminal strips are a direct
equivalent to popular 5 mm European style terminal strips. No.of A "
Touchproof. Recessed screws prevent accidental shorting. cirouits o o
Captive screws won' fall out. Prevents accidents from screws 2 400 10.15 197 .00
falling into assembly. Furnished backed out. ready to wire. 3 S - o 0%
Captive wire protectors hoid wires securely in place. Assures a 5 .990 25.15 787 20.00
good connection and increases puliout strength. s 1 3 e o
Large wire entry. Easy entry for stranded or muitiple wires. g :.gg :g:g ;ﬁ ‘sgg
Easy identification. impnnting, .070" high, can be provided on the 10 1975 50.15 72 45,00
fr i f the strip. 1" 2171 55.15 1.909 50,00
ont side of the strip 12 2388 80,15 2188
Closed side acts as wire stop. Wires can't pass through to short 13 21568 65.15 2382 60,00
out components. Saves space by closer component mounting. 14 2762 70.15 2580 5.00
15 2958 7518 2758 70,00
g | opr | o am
1 . . )
A HOWTO ORDER. First two digits of part number are series 18 g;:g gg:g %& g:gg '
number. 3rd digit is bottom terminal. 4th and 5th digits are no. of ;3 3543 100,18 3740 95.00
circuits. For options, add dash numbers. Example: 85509-49-P. 21 4.140 105.15 3937 100,00
2| iE ome | im mm
32 pe =S 120.15 4528 15,00

Tolerance on length = {.005" + 002" perinch)... = {0.13 + 0.002 par mm)



> JOHNSON?®

eLECTRICAL RATINGS

{impedance: 29 ohms

Frequency Range: 0- 2 GHz

Working Voltage: 300 Vrms

Dielectric Withstanding Voitage: 2000 VDC

Contact Resistance: Center contact: 6 milliohms
Outer conductor: 2.5 milliohms

MECHANICAL RATINGS

insertion Force: inner conductor: 32 0z. max. 2 0Z. min.
Quter conductor: 48 oz. max. 6 0z. min.

SHIELDED TEST JACKS

R F CIRCUIT TEST POINTS

MATERIAL SPECIFICATIONS "~ '

Contact: Borymum copper per QQ-C-533/530
insulator Materisl: TFE Fluorocarbon per L-P-403
Finish: Center Contact and Body: Bright Tin

SHIELDED TEST JACK INTERFACE —
TYPICAL PROBE TYPE ~OUTER

: | CONTACT
'riNsULATION

—CENTER
; CONTACT

Durabliity: 250 cycles P : ‘
ENVIRONMENTAL RATINGS | -DIA J030 (0.7€)

Temperature Range: -65° C 1o +85° C INSULATED — 60 (4.06)

Corvosion: Salt spray, 24 hours PROBE HANDLE be—080(1e2T)

Shocic Method 213, Test Condition B. MIL-STD-202 , le—085(2.16)

. Vibration: Method 204, Test Condition B. MIL-STD-202
\ Y
HOR'ZONTAL o1 72(4437) . J DIA +125(3.18)
. A :3__r
—JL—zx #012(0430) X +023(0.58)
e
2X o0 (2,79)— — w146 (3.71) BRIGHT TIN PLATED
DIA 027(0:68) —= =— 12940701-301

.lOO(Z.Sﬂ—-_ "‘-'

-—200(5.08)

—

Appiication aetail Page 68

—3X DIA «041(1.04)

—-.370(9.40)-—

JERTICAL o somm— —
o—1
'.m¥‘z..?;)0(2.54)
f———r

L_3% DIA +041 (1s04)

DIA 425 (3.18)

L-2X 012(0.30) X <023(0.58)
—DIA +027(0.68)

T v ean>BRIGHT .TIN PEATED=. :
129-0/01-201 3

Application detail Page 68

TIP JACKS

APPLICATION » Connection to test equipment » Power supplies ¢ Electrical instruments

" Insulated Standard: Rib-Loc® Type

For Standard Tip Plug: .080" (2msm) Diameter

FEATURES:
Contact: Brass body per QQ-B-5260 with wrap around v Mach I' ¢ with tuet terminel
mwmwm * Instalis by presmng inko mounting hole, RO MouAting
Flnieh: Siver hariware required
Body: Nylon 66 per ASTM D4066 o Clossd entry blocks access of probes grester than
Std. Colors: Ten per FED-STD-595 . 085” 2.16mm) L
Panel Thickness: Up to .375" (9.05mm) '.'..'.‘,:..".':'."‘.r———r.:“..i:.‘.. * Nylon UL approved for seif extinguishing
RATINGS — 1‘-‘-‘%@ = T SRYER MATHOER St
Current: 5 amps PART NO. .| COLOR | PART ND... | COLOR
Breskdown Voltage: 3500 Vims mimmum? AL ——— o s 1051041001 | White | 1051047001 | Yellow
Contact Resistance: 0.005 chms maximum ' (0.80) 105102001 Fed 151088001 | Brown
Contact-To-Panel C: 1 pF nommal - | i 2051005001 | Bleck | 1051050001 | Biue
By = - eamm—
l '—'11-_ L vt zace s 105104400 | Green | 1051052001 | Vioist
k - frseon 1051048001 | Orange | 1051063001 | Gray
o8 X 08 &
040200} [ - W 3
L LA }

M
E.F. JOHNSON COMPANY, Component Products, P.O. Box 59089, Mlnneapolls. Minnesotl 55459-

OUTSTATE CALL TOLL FREE: 1-800-247-8256

1 Avoud user pry Gue © mRODECEIN. 5

Cas entan; amrewy pan Amiverte DOVR 1

IN MINN, CALL: 1-507-835-6222 507-835-t.5.<

-~
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HEADER A TYPE

0.635mm PITCH (25MIL PITCH)

NFP—{330A—0112.0114 :

NFP—:#iA—0112. NFP—IA—O0I14
{RIGHT ANGLE DIP) (STRAIGHT DIP)
: -0.008) 'y
po—C - b 6.3
1280119 ! Fr——t l.l,ulllul
1t ' : f 0.3 0.7 0T}
' , e
gl £ p
=L .
-~ g Longteavens
- ... g™ g & 6mmienan
suvgrs 93 wam T T nepoxxa-0117-1
LUATE Tty U 01141
(e BTN 1 908
; NFP— 2 A—0114
. NFP-XXA-0112-1
' ~0114-1
A—Q112 PART No. IDENTIFICATION
NEP_u8A-0)08 . N
[ “ = Rt Angie Suiger
4 - Srrmont Soider
0 -~ Wethout La1En Lever
| T« With Short Latcn Lever
(tor socaet wiinout S Aele?)
' ' 2 - With Long Lawh Lever
(1or JOCKET wiih § Reigt)
| ) Tyoe A Plug
: odc—l"llll' Contac s ¥
—— "Nt o——— K
Y . H Protoom e in g1 00 00w —c “{
B Secwry Mooy N
£ Neow: _
1. Aaa A" a1 the ena of Part NO for oational raae A
goa pIstng
2 OOtione) 1ignt SAGIE DF SLIBIGNT ICNGEr NG tail tor MUt Wwver P.C
Bosra 1 svereoie. Canmacy tmctory 10r as1ens.
= ﬂ -
- - - - . ‘ H—-
111 [—
ey '
Ny — ——t . |«
[ o ! ‘
I .« ¥ ' e ) l ! 148 (50
; —p . o —
g£g" ! 9 > h—— — N
4 =y T—— BF A
— : r.
o ee—1 77 1023} l .
C196) LR —— 9. P -
(21 .
P.C. BOARD HOLE SIZE : -
TYPE NO a j B B 3 1 3 ] F
s | NFP=DA=0112-0114 24.28 10.955) 5.08 (0.200) v S8 (0.455) 15.08 (0.5%8° ° 0 48 (0.806) * 38.2 (1.503)
| NFP 16401120114 28.09 {1.108) 849 (03504 15 39 (0.605) ' 1809 .0.743) | 2°.28 (0.9 42.0 {1 .653)
w| NFO-208~-0112-011& } 30.63 (1.208) 11 43 i0.450) 17.93 i0.705) o1 43 (0.843) 26 83 (1.050) 4.6 (1.755)
3| NFP-264~0112-0114 | 4.8 (1,385) 15°28 {0.600) 21.74 10.855) 2 .14 10.933) 30 54 '1.2'4) 45.8 ().905}
x| NFP=3A=0112:0i14 39.52 {1.555}) 21.32 10.800} 26.82 (1.085) .32 (.9 35,72 ) 306) 3.5 (2.108)
2| NFP-4d0A=0112-00i4 | 43.33 (1.705) 28, 3,0 9501 30.63 (1.205) U013 (1 1Y) | 3960 ¢ SSE) 7.3 {2.285)
o NFP=S0A—DI12.011d | 48.68 (1.955) | 30.48 (3.20u; | 36.98 «) 485) | .02 ,1.583) 1 45 °5 (1.06) §3.6 (2.503)
2| NFP-§0A-0112-0144 | 56.03 (2.205) 36.83 (1.450) .33 3.0, 4% .83 (1.843) 52.23 (2.056) 70.0 (2.755) .
9: NFP -644 -0112:0114 | 58.57 (2.305) 39.37 (1.550) 45,97 1. 805) 4 .37 (1.843) 54.77 (2.156) 12.5 (2.854)
=| NFE-B0A=0112:014 68.73 (2.705} 49.53 (1.950) 56 .03 (2.205) §9 .53 (2.343) 64.9) (2.556) 82.7 (3.25§)
| NFR nta 01r2:011a | 8 43 (3,206 62 23 (2 450" 68 13 {2 705! 12.23 (2.840) 77 63 (3.056) 95.40 (3 756"
- Tooiea
Dimension: mm {inch)




SPECIFICATION

1. Insulation Resistance : 1,000 MQ Minimum at 500V D.C.
2. Break Down Voltage : 500V A.C. for One Minute
3. Voltage Rating < 180V
4. Current Rating : 0.5A
5. Operating Temperature : —20°C to 105°C
6. Mating Cable : Solid Conductor Flat Cable AWG 30 (with PVC and-
FEP Insulator) .
. Stranded Conductor Flat Cable AWG 30 and AWG 32
- {with PVC and FEP Insulator) :
* FEP (Tefion)
MATERIAL

1. Body, Strain Relief, Latch : Polybutylene terephthalate (UL 94-VO)

2. Contact
NFP- A ~ : Phosphor Bronze
NFS. A . : Beryllium Copper
NFP- G : Beryliium Copper
NBP -~ -1001 : Phosphor Bronze
NBS = -1001 : Phosphor Bronze
NBP - -1200 : Copper Nickel Lead
NBS . -1200 : Phosphor Bronze
NFP-~ A-013 " : Phosphor Bronze

NFS- . A-1314 : Phosphor Bronze

3. Metal Shell : Steel (Nickel Finish)

PLATING SPECIFICATION
TYPE No. | THICKNESS CONTACT AREA IDENTIFICATION

. .01~ N12.5 — 4.5 micron (88 — 177 pinch]
NFP. 40172 GradeA | Au 0.76 micron (30 winch) A |
NFP- - A0132 | Grade 8 Ni 2.5 — 4.5 micron (88 — 177 winchl | STANDARD |

Au 0.3 - 0.5 micron (12 p.inchl_- NO MARK

NFP- « -A-01 4 Ni 2.5 — 4.5 micron (98 — 177 winch)
NFP- - G Grade AF | 5,0,76 micron (3C uinch) N A
NBP - -1001 Grade BF | NI 2.5 — 4.5 micran B8 — 177 minch] | STANGARD —"'
NBS  -1001 Au 0.3 — 0.5 micron (12 uinch) NG MARK -
NBP-  -1200 Ni 2.5 — 4.5 micro.a (98 — 177 pinch) A
NBS- - -1200 | S48 AS | A,'6.76 micron (30 uinch) A
NEP-"¢-A-0134 [~ ac™ |Ni 2.5 — 4.5 micron (88 — 177 uinch) STAMGARD
NFS- ™ -A-1314| Or3 Au 0.3 — 0.5 micron (12 uinch) | _NOMARK

§
¥

——
e
T L e Py —e-s;&:&s—ﬂ
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SHUNTS & JUMPERS {7 13"

.100 Centerline , BODY JL Series
Shunts with SNT .1 100 L1 -oioR Jumper Links
G.F. Polyester Meet Mil Specs
Insulator ' '
Matwe wi Sarmec  Aebi " H ronaie Specifications:

Black only}

Avaiabie with
lh‘l's’”mm 307 Gotd
OF SIMak. on Cantact.

) " i Gold Fiash Mates with:
Specifications: on Balance TSW. MTSW. STW.
SNT & MNT BST, LCW. TST
insulstor Material:

Gilass Filled Potyester

UL 94V-0
insulstion Resistance: MNT I 1 NO. OF - BODY PLATING
$000 megonm @ 1000 VOC POSITIONS COLOR |l OPTION
Withetanding Voltage: I ] ] RS
e—————— ~BK T

02 thru 20 = Black 20007 Tin

{20 posihions standard) »
[ pm (o e | P

.
H

5 miliohms @ 200 mm::mp

nmu: t:.::.w 1 Mates with:

Lead - — - TSW. MTSW. STW,

.022° SO tv .028" SQ " -

in P2 BST, LCW. TST

170" minimum ﬂ

Insertion Force: Note: 30.7 Gold on
15 oz avg (.025" SQ pin) R __4 Non-siancard stnp Contact. Gold
Withdrawal Foroe: I lengths are non- flash on Halance
12.8 oz avg (.025" SQ pin) retsmabie.

Economical e A
SNL Series sNL 5] 100 B oA OC e T (B8
Insulator for SN NEEEEE R eoaatof 0. JL-280.25.7 | 635
Lowest Profile R PR
< .400.92¢ .7 |(10.16)
Specifications: )‘; protie JL-400-28.7 |{1205
SNL i JL-800-25.7 |(1270)
: hon.
Same as Shﬂ’o'xclm /( JL-800-38.T (130.2.})
m"” ol Mates with: JL1000- 287 |(25.40)
8 oz avg (.025" SQ pin) TSW. MTSW. STW, 1.000
insuistion Material: BST. LCW, TST

None




Postamp/Comparator Module Termination Networ

Package Marking

0.994°

P/C Termination 5_‘(‘)-0.1‘

0.350°

0.200°

——y fo—0.020'

Specifications:

Physical Requirements
Maximum Package Height: 0.350"
Maximum Package Length: 1.000"
Maximum Package Thickness: 0.100"
Package Marking: "P/C TERMINATION 50-0.1"

Electrical Requirements

Resistors
Value: 50Q, +/- 2%
Power: 1000mMW@70C
TCR: +/-100PPM

Ratio Match between all four resistors +/-1%

Capacitors
Dielectric Type: Z5U
Value: 0.1uF, +80,-20%
Working Voltage: 25 Volts

Merie Haldeman
10-3-89

@th



SURFACE MOUNTED
MONOLITHIC CERAMIC |
CHIP CAPACITORS Series GRM

FEATURES

# Miniature size

B Wide capacitance, TC, voitage
and tolerance range

B industry standard sizes

8 8 mm and 12 mm tape & reel for
auto-piacement

@ Nickel barrier layer termination is
standard

@ Largest production volume and
capacity in the industry

hant T,

- PART NUMBERING SYSTEM

GRM40 —— X7R 103 K 050 A D
-1 T

—— T Titu

€38
§§§§
:
ﬂ_
{

3-digit code ITURE CHARACTERISTICS VALUE CAPACITANCE PACKAGING
TC's (descnbed heremn Expressad n picotaraos and  TOLERANCE identiiied by A =Unmarked
siyoonocate  COG=0. =30ppm (Notes 1 & 2)  identitied Dy & three-gignt %2] ) Atwee-ognt  Ba=ElA Marng |
pages. specl twckness X7R = = 15% numbec First two s '909501&} number. ‘MI
TQUISMENS. U= + 22, ~56% = (eprsem signiticant houres. LEN C=
.~ Pleass consut YSV= +22, -82% Last digt specsfies the number C==.
e o G, B9 N120 = Shpom Vel bekow 100F e her P = 58 on spacal o ey | G-t
- = 3 = = 1pF on foquest
R2H=N220 = “R" is useo as the deamal over -%——— )
S$2H = N330 = +60ppm and the last dignt - =1% -
T2H = N470 = 60pom G==2% 7” Plastic Taps L
U2) = N750 = 120ppm (5.70F = 5R ‘.l‘-:w% 13" Puper Tope J
XTR: K= = 10% | 13" Pastic Tape K
M= =20% Bulk
J= =5% on specil request  See page 35 for addsonal
LU M= =20% Marong ang packaging Iformanon
I=+80. ~20%
YSv:Z= +80, -20%

-
> 40

TETEI N
"

BSaw

RETE

CHIP TERMINATION DIAGRAMS
Nicke! Barrier Layer (Standard)

. inner Electrode
. GRM Series
. ' fonar Turmenasion (FGAQ)
Nichel Piased Sarrier Layer
Tin Plating

NOTE: Other Terminations Availabie Upon Request. Please Contact L.ocal Sales Office.



SURFACE MOUNTED CHIP CAPACITORS

TAPE & REEL ¢
t
'\1° 4 v
8mm to ElA RS481 Paper Tape g Series GRM
DIMENSIONS: in. (mm)
3 ™ . s | ie: -
N Muse Erte | BA ! - € *-G)- ! -q).
STy GRMG | e (0850165054 | : _
GRMA26 | 1208  |.087 (2.2) |.150 3B | 4|0 |+
H o1 sAMI22 | 120|118 2.95). 1M aeBlk ;
Mursin Erle! ) GAMA2S ORM42-2
BA s 1208 R :
L .080 = .008 (2.0=0.2) | .125=.008 {3.2=0.2) | .125=.008 (3.2=0.2) =
4 W__1.0502.008 (1.25=0.2)] .060=.008(1.5+0.2) | .100= 008 25=02)]
"iod T (maz) .053 (1.35) 060 (1.5) .060 (1.5) -
4 4 (mis) .030 (0.75) 040 (1.0) 040 (1.0)
= .n_z_o:.mo'(o.s:.zﬂ £20=.010 (0.5=.25)1 .020=.01010.5=.25)| —t—1=~ -
2 itanderd quantitiss et amre T TN L s, 3
i TYPE M':'r‘s'?nim { m(;? 1::'.079 ]
. 178x2. . =2, i
Mursa Erie aa Quantity por Rest |  Quantity por Reel |
4,000 pcs. max. 10.000 pcs. max.
4.000 pcs. max. 10,000 pes. max.
4,000 pes. max. 10,000 pes. max.
nmwﬂmm!qgrgmrr o
CAPACITANCE RANGE—8mm TAPE & REEL .
TENP. CHAR. tos m ™ o
TYPEAND SZE | GROde | GAMA26 | GAMA2-2 | GRS T cANQ2 GRe amue oM | GAWM |GRNOMS | GRME-2
VOUDAGE SO 10850 (10050 (t0ef2s |50 treei2s |50 [r0e|25 |50 |ten| 25 {50 {1e0| 25 |seivee)2s (se [1e0] 60 {100) %0 i ven| w0 |00
CAPRCITANCE '
M 1 l" . 1 1 1 1 ‘:
€ A5z
"_‘ = B ,:1
14
108 = F 220 | 20 20|20
1 680 e 5
1. = =
X i
EAY fo -
w4 N ES e e
o v
oss
1
. A5 ]
»
1.9

200V and 500V units availabie on request (contact ioéal Sales Office).

—————
(39,40,43,44




%&JSEA&CEEI\E{{OUMED CHIP CAPACITORS
12mm To ElA RS481 Embossed Plastic Tape Series GRM ‘

DIMENSIONS: in. (mm)

3 Wursts Ede BA 3 bl
: ¢ D) | epe 260] R|e ¢ F e 09 S T
St QM2 | 1412 |4eQn | 197500} [ To} "
= SR | 29 |09 | 2MeD) 3
B i - Ao N
. o e
) GRIA-2 GRMAL1
e ] e . . )
L [ 180012 (4.6=0.3)].180=.012 4.620.3)| 20=012(5.8=0.3) | = ,
W 002,008 (2.00=02)| 125=.008 @.2=02)| 200 R 5.0°03) |
T (mex) 081 (1.5) 080 2.0) 060 2.0 =% :
Apia g (min) 080 (2.0) 0020 0% (2.0 o ~
T o (020201005225 020=.010 05225 | 0001005251 | 4
o e esiSm 72078 | oot o 13.=.472 ! . Na
M= x CF\. -3
Mursie o st Quantity por Aoet | ~Quamtity por Aoel welt 2
[+ 1008 10000 ma | 3000 At |
: 5,000 pes. max. =
GANY-2 12 1,000 pes. ma. . =
GREL6E-T 223 500 pcs. max. 3,000 pes. max. 3 - :
Pr-2m W eyl INchosNe o Geleciric =~ TwiC T: TNCEWNS Of iz, L S SUCHC L EOEE &

CAPACITANCE RANGE—12mm TAPE & REEL : . ‘
TENP. CMA. o m i )
TPEMOSIE | GASO | GANGHZ | GRAT | CAMG | a2 | Gumet | crma ] GAmiLt | GRMG | GRNGE | CRMAY

vounat @ {wefs fronfem{voef % 10| % t1o0|Z |ron)os|oa |von{cs{sa{vos{os{snfooefse sme}mim)memm
| CAMCTANCE '
" 1
"

3., 3.
5.6005.600} "1™

w e P onin
osjos] A ol
e o8 ™ =
082 3] - Y -y =
. bzl 10} -es 33 - b -
. X . P . j—
. 13 » f o s2l.» K \g
- S : =
. ﬁ' ] ,9 ,‘_n‘ 5% . Lv,fl
ik 18
0
8 200V and 500V units avaiiable on request (contact iocal Sales Offics).

Q’ﬁ—g’, 40, 43,4




i1\epes [CenTralad SERIES 49MC MOLDED CHIP
MtalumSMD' (Chip) Capacitors

-

PARTNUMBER DESIGNATION

AR e

_ MEPCOIGENTM.AB Senes 49MC Molded Chip Capaatom can be eompletely specified using the following deugnanom

4 MC 105 A o086 KX O A S r
~ Pack’ 50 unit Trays

L_ e (EIA RS481A)
PACEAGING PS=Requires M/C Intarnal Spec
{200:4" min, D0/10)
GRADE/RELIABILITY LEVEL A =industrial Grade
G
- UNSLEEVED . X =Requires M/C Internal Spec
Lo CAPACITANCE TOLERANCE K==10% Cap Tolerance
M=x20% Cap Tolerance
|___DC VOLTAGE RATING .
L_case cone USE» 44 ML 1GL L PLoROASFT
L_CAPACITANCE in Picofarad Code® First two disits are '
significant figures.
Moo carrseaes i e
. SMD CHIP TANTALUM CAPACITOR T an P with PART NUMBER
' then obtain Capacitance Code? Case Code and Volt-
il i e

|

PHYSICAL SPECIFICATIONS

DIMENSIONS—Inches

TAB DIMENSIONS
CASECODE | (1, (W) ) (B) (W2)  (H2)

EIA | 49MC { LENGTH WIDTH HEIGHT | PADWIDTH | min-max

3216 | A | .126=.008 | .063=.008 | .063=.008 | .031=.012 | .043-.051 | .028 min
3528} B 138=.008 | .110=.008 | .075=.008 | .031=.012 | .083-.001 | .028 min
6032 C 236=.012 | .126=.012 | .008=.012 | .051=.012 | .083-.091 | .039 min
nB43)- D 287 =012 | .169=.012 | .110£.012 | .051=.012 | .091-.098 | .039 min

DIMENSIONS-mnt

. TAB DIMENSIONS
CASECODE } (1) (W) (H) (B) (W2)  (H2)
EIA | 49MC | LENGTH WIDTHR HEIGET | PADWIDTH | min-max
3216 A 3.2=0.2 1.6=0.2 1602 0.8x0.3 1.1-1.3 0.7 min
3528 B 3.5=0.2 28=0.2 1.9+0.2 0.8=0.3 2.1-2.3 0.7 min
6032 C 6.0=0.3 3.2=0.3 2503 | 13=03 2.1.23 1.0 mjn
7343 D 7.3+03 43=0.3 2.8%x03 1303 2.3.2.5 1.0min

18



o) MC CAPACTTANCESVOLTAGE~-CASE CODE TABLE -

.-a T

SERIES 49MC MOLDED CHIP

Tantalum SMD® (Chip) Capacitors

mndud Capadt:neol‘loltage ntmga

Sind corresponding standard Molded Chip case

} des from this table... :

 capp | PICOPARAD | goqv | o0sv | o10v | or6v | o20v | ozsv | ossv | osov
0.10 104 - - - - - - A A
0.15 164 - - - - - - A B
0.22 224 - - - - ~ - A B
0.33 334 - - - - - - A B
0.47 474 - —~ - - - A B C
0.68 684 - - - - A - B C
1.0 105 - - - A - - B o)
1.5 , 155 - - A - - B C D
2.2 225 - A — - B - C D
3.3 335 A - - B C C D D
4.7 475 - - B C C D D
6.8 685 - B C C - D D
100 106 B - C C D D
15.0 156 - C -C - D D
22.0 226 C - - D D
33.0 336 C - D D
470 476 - D D
68.0 686 - D

: uArrow indicates that next higher voltage is the standard rating available. Units will be marked with the highest voitage
svaua.ble for that case size and capacitance rating.

Dev:ces rated at 6. 3 voits will be marked 6 voits.

"r ‘"'

' CASE OUTLINE DRAWING

T

LE

|
kv —

End View

x*
H2

e

t-eel

Side View

"
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SERIES 4IMC MOLDED CHIP
- Tantalum SMD® (Chip) Capacitors

MARKINGS

e

® The small physical size of the MOLDED CHIP dicstes .

a minimum amount of alpha-numeric marking on the body
of the capacitor. Thé capacitance in picofarad code and -
the Rated Working Voltage (DC) will be marked on the B,
C, and D case size units. The A case size units may have
theupw’anenonly marked in picofarad code (see
““How To Specify™ on page 48). All case sizes will have:
positive polarity indicated at the anode termination.

e may be marked in uF at the manufacturers
option.

POLARITY
{Mepeol Centralab Unit Identifier)

Positive Termination Indicator)
®Series 49MC capacitors are polar devices. Proper polarity
must be observed or damage to the capacitor and/or the
circuit will result. Polarity is marked with a white stripe
or the letter “M" (in white) on the positive (anode) end.
The letter “M” will serve as the Mepco/Centralab identifier
as well as indicating positive polarity.

MARKING EXAMPLES BY CASE SIZE

Polarity indicated by either a
White Stripe...or...a White “M"

+E- (0.22 uF) + pIRREEE A case size

I;;gj; (2.2 uF 2;—;; B case size

SN 35 V) SR C case size
D case size

R

PACKAGING

TAPE & REEL

® 49MC Series capacitors are available in Tape & Reel
packaging to facilitate the use of automatic placement
equipment. Tape & Reel is per EIA (Electronic Industries

Association) specification RS-481A. Capacitor orientation

within tape pockets is negative terminal toward sprocket

holes and mounting side down. 8 and 12 mm tape widths -

are used according to case size. Quantities less than a full
reel will be shipped in Blister Pack trays.

A Slania ﬁ°§°{j’ ialnininialn
P

s &
L)
/cm eflt.f.A

-

MAm[UM.SOLDERING PROFILE. -
® All MOLDED CHIP Capacitors may be exposed to
(25°C) far a period of 5 (£0.5) seconds. Soldering te

: m:nemof%S’Cmdaduuﬁnwlomt

5.5 seconds aren not mommended.

o S e

SOLDERABILITY INSPECTION cmmu

® Magnification: 10X
Boﬂnumimtbnandhm,exdudingthemdﬂ
terminations from the package,:shall be cot
with 3 smooth and bright solder coating with.ao mon
than s small amount of scattered imperfections, such
pinholuornn-wethdorde'wmdmmlmpetbcl
shall not be concentrated in one area.

Termination edges are not solderable surfaces. .

RECOMMENDED PAD DIMENSIONS
FOR REFLOW SOLDERING
=B
INCHES
(mm)
Case A B C D
Size Min. Nom. Nom. Nom.
A 07 085 .053 223
(1.80) (2.15) (1.35) (5.65)
B A0 085 .065 235
(2.80) (2.15) (1.65) (5.95)
C 110 107 - 124 337
(2.80) (2.70) (3.15) (8.55)
D .118 107 176 389
(3.00) (2.70) (4.45) (9.85)
TAPE & REEL SPECIFICATIONS
EIA | 49MC | (W) (P) Quantity | Quantit
Case| Case | Tape | UnitPitch | perfull | perful
Size | Code | Width | Ctr/Ctr | 7" Reel | 13" Ree
3216 A 8 mm 4 mm 2,000 9,000
3528 B 8 mm i mm 2,000 8,000
6032 C 12 mm 8 mm 500 3.000
7343 D {2 mm 8 mm 500 2

52 k_'CAP) LasE C-70P



M\\CE; -? Tt Sire 1210 @a d

, How s \'\'\(S
CHIPS-GRM Series 4 -:
to REPLACE TANTALUMSIN ~ Fves us \"““ by of BZIGCIERIEL , o, |

SURFACE MOUNT APPLICATIONS Yo use 1{ 1S4 F doesnt wonc

These new chip ceramic capacitorsare  cifically designed for bypassing applica-  FEATURES M'e"
specifically designed toreplacetantaium  tions. Theirhighfrequency DF. and ESR W Long term reliability :
units in surface mount applications. They - performance is considerably improved & Higher brealciown voitage

offer the long term reliability and stability - overthat possible with tantaium. 8 No polarity considerstions
inherent o ceramic devices and are spe- lLowDFandESﬂan
8 Equivalent performancs with lesser
*ElA Preferred Size ' values in many applications
MURATA ERIE DESIGNATION GRM29 I
EIA TYPE DESIGNATION s

mmu:h.m

|

!

SUBCHIP CAPACITORS for LOW PROFILE & SUB-PLCC APPUCA'I'!ONS

NeceSheRaubaNaz—~BEREEBBERIY 2|8

FEATURES :

3 Sub-PLCC mounting of capacitor 1 Avallable in standard Pafladium/ N Avaiiable in Bulk or Tape & Reel.
minimizes circuit inductance and Siiver (GR) or Nickel Bartier (GRM) N Reliability data avallable on request.
MMghcrpaehglngdondw Terminations. 1 Please contact tactory for ather

valuesordimensionsi requirements.

I DIMENSIONS: ia. (mm) | MURKTAERIE PART NUMBER - Valee F) Wl W | Tmmi.mm |

: eI < AU GRNA2-225TSUISAZ0ZS 15 TR S YT

L e ~ GRINZ Z TSRS 2 - R R 1

f \/x/ 8 GRNZ- 22825034025 ) T R 1 N

| ¥ G- ZZAYSVISAZIZS w . Vv % 20051

| il GRMAZ-Z2SYSVZZAZIZS 2 N () !

3 ~ CRMAL. Z28VIVIS2S B W5 ey

PART NUMBERING SYSTEM

| GRM42-221 25U 224 Z 025 A '
Capacitor type and sz J ! | ‘ [ L “Packaging code
. Variapon code indicanng thickness controiied design . : | ' ‘ Unmarkad ’
m“cmm ' i m 'm
Nominal capacitance P b&mm‘m%) *D=T/R (7° reei, paper tape) |

GRMY2- sV 155 Z0\¢{AS=0) o



- e AVE MQUN T RESIS IORYS

1/16 WATT TO 3 WATT e~
MC SERIES —
< T
FEATURES e gt
@ Wraparound termination with No Leach™ nickel barrier "
@l Heavy solder piating facilitates the soidering process Wide choice of sizes at economy prices!
whether vapor phase, infrared reflow, or wave . . .
B 1% and 5% chips available from stock (refer to pg. 4) RCD’s chip resistors were designed to meet the stringec
B Available on exciusive ‘SWIFT’ delivery program ronmental requirements of MIL-R-55342. The MC Series
W ZC is zero-ohm jumper, MC is 200 ppm. MCR is 100 ppm therefore offer significant performance improvements ov
B 4 digit marking available on 1% ry average. Pricing remains extremeiy competitive due 1
(except 0603) 3 digit on 2%, 1210} 122 ' automated production. Delivery of the international stanc
5%, 10% tolerances 12086 size is from stock in all 1% and 5% values from 10¢
H Untrimmed chips avasilable , _ RACD now offers a turnkey surface mount assembly a4
B Bondable chips available . > Why not consider us to assembia your next SM projec
e | wus Dusd Voitsge w;e_zc :’--— Litengt) | W(Mam) | T(Thickness) | ttwn
% | MC\MCR-2C % Reting* Ratng Reting Range ‘
081 = 005 | 031 = .004 016 = 008 o
Newls oax 082S 0.1 sov NA 100 to M2 (138 = 12) (8= 140 = 18] (25
' 079 = 006 050 = 008 020 = 008 016
o 0805 01 0125 100V 1A 100210 1 M2 20 =15 | (128 = 18] 150 = 15 (4
1A 126 = 008 061 = 008 024 = 008 0
O} swocknem) | 015 025 200v 2 22002ML | sz | pes=.s | (61 = a8 (s
' 126+ 008 | 061 = 008 024 = 008 020
o 1208 0= il 20V e WMRWOME | o) | (155=.8] | (81298 (51
128 = 008 | 090 = .008 024 = 010 020
O 1210 02s as0 20v 2A 100 10 22 M B2 =2 125 = 2] 181 = 25) {5
A97 = 008 | .102 = 008 025 £ 010 020 :
- 00 050 ors 200v NA 10002280 | ool or | pee g (& = 25 15 1
245 = NS 125 = 010 025 = o0 .
_ - =12 10 s oy A wawzzme | 00w | (a2s 2 10 = 2% 3
M=o | 197 = 010 028 = 012 ms .
l:] axr 20 a0 asov NA 00022M0 | o0 o | (502 2 (712 3] (8 +

“Chips May S8 CORNNG UD 10 $30 QU IING MVE) WWh CONRUIENON Of MOUNLNG Canerty, P.C. DOMT MEMNEl §NS AMOMNt IMNATERNT 10 CONUO! sal-heatng 10 125°C M.
“infonmanon on MC 402X) i presminery. Conek faciory $0r eveilabilty.

PERFORMANCE CHARACTERISTICS DERATING CURVE
Tom Ma. AR + S50
Crerectroic o] 10w M0 £ 100 . T
Toroermss Couticwnt (p.) =S50 + 15T $W00or +200'0om g 80 '
Themmel Shock (~55° 10 + 150°C) MIL-Si-202. M Y0 05% £ :
| Son Tens Overiond (2.5 x 5 ecX M S5342p 4.7.5 05w @ 60 !
Low Teme. Coerason (=55°C) MSEMIp & 1.8 05% g :
vign Yo Expomse (125°C. 100 tva) MSEM2p 4 1.6 5% 8 » L
Pesstnos © Bonang Exponre M52 4.7.7 025% ? :
et e e T N
: N CENTIGRADE
Seimesiey . S0z M 200 5% Min. Commage OEG. ,

Lont iy r Al aag ® = #% ¢ 050 Man.
ACK" 's YO0oEeR, W™ ta TXgum 1N 14 S0 <R & > 1
570 wat @ 25 mEe gwn an SICTZN Yen $TO et Gl R ATSY B U WS AN

PACKAGING
HOW TO ORDER: MCR 1206 1002 (chm) 1% T Type .
ACD Type : J MC., MCR- 2C- Packaging Optione
(MQisZ_OO_ppm. MCR is 100 ppm, _ 0803, 0805 Duik, S tape
ZC is chip jumper) . 1A, 1208 buik, MmagEaNe, &M tpe
Resistance Value (.05Q Max. on 2C type) 1210 Dulk, Smem pe
Tolerance (+1%, +2%. +5%, +10%) 210, 212 2512 bull, 12vm Wpe
Packaging - 'B’ is buk, ‘T is Tape & Reel, - «x bulk, 16 mps
‘M’ is Magazine Cartridge _ T —r—————————T—y—T T
Also advies at the tme Of Orienng whether marking on the chy is requrred. O SN IR DRt PTIUEE DR FRCRSNIANG Bt TV WIS Of CFANNG. . f

(RCD opuon ¢ not specrhed by cusiomer)

RCD Components, Inc., 520 East industrial Park Dr., Manchester, NH USA 03103
12 Tel: (603) 669-0054  Fax: (603) 669-5455  Tix: 94

¥S,47° 5153"5, 6%, 6S
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SERIES ST+

SURFACE MOUNT TRIMMERS
M
SPECIFICATIONS
i 100~2M0
[Resistance tolerince =20%
[Power ratings . -~ 0.25W {70°C), OW (125°C)
Bax. input voitage 200V
Ewim current - 100mA
Electrical angle, nominal 210°
resistance, max. 1% of resistance value or 200, whichever is grester
ntact resistance variation 1% of resistance vaiue or 302, whichever is greater
ing temperature -55°C~125°C
aTemp. coefficient. max. "~ 106 to 500 =250ppmy *C. 1000~ 2M 2 =100ppm; °C
Pinsuiation resistance. min. 1.000M2 (DC500V)
“Dielectric strength ' 500Vrms () minute)
‘MECHANICAL
- Mechanical angle, aominal 240°
Operating torque, max. 150gem:
- Stop strength, min. 350gcm
.ENVIRONMENTAL { MIL-R-22097/MIL-STD-202)
) ftem Test conditions ARIR S.8.
-Thermai shock : —65°C ~ 125°C, 5 cycles =2% =1%
Humidity 80 ~ 08 %RH. 10 cycles, 240 hrs. =2% -
Shoek 100G, & directions. J limes =% =i%
Vibration 20G, 10~2.000Hz. 12 hrs. =% =15
Soldering heat 260°C 10 sec./or 215° 3 min. =1% -
‘Load life 70°C. rated power, 1,000 hrs. =3% =1%
Low temp. operation ~55°C, 2 hrs. ' =2% =2%
High temp. exposure 125°C. 250 hrs. =1% =2%
Rotational life 100 cycies =20 +3%) -
’ AR/R: Change in total resistance, S.S.: setting stability
]
PACKAGING .
ST4A&B 1.Reeled tape 2. Plastic magazine 3. Vinyl bag (in bulk) ST4C 1. Plastic magazine
' (500 pes per reel) (50 pes per stick) (100 pes per bag) (50 pes per stick)
tape width:12mm 2. Vinyl bag (in bulk)
part pitch : 8mm (100 pes per bag)
STANDARD RESISTANCE VALUES

CODE OHMS CODE OHMS CODE OHMS CODE OHMS CODE OHMS CODE OHMS
100 10 101 100 102 X 13 10K 104 100K 106° IM
200 20 201 200 202 2K 203 20K 204 2008 206 2M
500 50 501 500 502 5K 503 50K 504 500K

] .
‘ Reflow Soldering: ...... Peak Temperature=240°C
APPLICATION NOTES Solder Melting Point Temp.=180°C
Parts will meet original specifications Time @ Melting Point=10 seconds maximum
after exposure to: Vapor Phase Soldering:. . . 180 seconds maximum @ 215°C or
10 seconds maximum @ 260°C
Wave Soldering: ....... Peak Temperature=260°C
Time in Solder Wave=4 seconds maximum
Manual Soldering:. . .... Soldering Iron Tip Temp.=350°C maximum

Soldering Time=3 seconds maximum
Soldering iron Wattage=40 watts maximum

3



SERIES ST
ISURFACE MOUNT TRIMMERS
]
P.C. BOARD PAD OUTLINE
. % [ METRIC/ENGLISH
r' 'TI CONVERSION TABLE

6.0

r_:f [

| mm inches

- B &
42 20 o
: i 36 142
T__ . 12 165

| 6.0 236
i 20 6.8 268
R

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.

| 2. DIMENSIONAL NLERANCBS ARE £0.3 UNLESS O'I’HERWII
DIMENSIONS (IN MM/INCH) SPECIFIED. e
ST4A . @ 0.6W x 2.3L x0.6D

ST-4B 0.8W x2.3L x0.5D
Top adjustment 0.024W x 0.091L x0.020D
Gull Wing o

L2 E_' e

- =3

s m

0.197

ST4C ®  08Wx23Lx05D ' 508

4.6
0.177

Top adjustment 0.024W x 0.091L < 0.020D 300
Through Hole 7
4 = .| “w

Ao

Tolerances are 0.3 mm and *.012 inches

0.107

23} 4=1 | :
0091 0.15720.040 0.100

74

3
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- 3/8 HEX FEMALE STANDOFFS

1 - s ’i’“ . =‘-‘ - :1' F i
T 1 N ' Y
= = = 4 " . = b Le =Y
THREAD THREAD (TYPICAL)
ORDERING CODE
XXX  XXXX X X ' See page [7) for t!wr.nd depth
See page [6] for finish code
LENGTH MATERIAL For parts not listed contact Sales Office
THREAD - FINISH
PART PART ’ PAR
LENGTH NO. LENGTH NO. LENGTH NO.
18 a2 1-5/8 258 §-1/2 28
s pr x| 1-14/18 an §5-3/4 an
m 2n 1-3/4 258 6" an
5/16 2235 1-13/16 2% 6-1/4 283
kY | 238 1-7/8 2 8172 2u
18 2% 1-15/16 2% 6§34 223%
12 233 2 282 d an
ans 23 218 2683 7-1/4 an
5% 24 rafl 264 1172 us
1t/16 2241 2-38 2285 1-3/4 289
3/4 282 212 288 : 8" 2%
13/18 pr & 2:5/8 267 8-1/4 an
78 au 2-3/4 a8 8172 an
1516 248 2-18 26 8-3/4 0
L nd 248 3 21 | . 9" 2%
11116 2w 3/ an 9-1/a 1288
118 24 312 an | 9112 29
1-3118 nn 334 an 9.3/4 2%
1-1/4 250 &~ on 10" am
1-5/16 2% &4 am )
.38 ns2 &2 an
1.7/18 2253 &34 an
1112 254 L an
1-9/16 2255 S-1/4 an
THREAD CODE MATERIAL CODE
632 632 Aluminum : A
8-32 832 ins 8
10-32 1032 Stainfess Steet ss
12-24 1224 Stesl S
1/4-20 2520 Nylon N

RAF ELECTRONIC HARDWARE, INC., SEYMOUR, €T 08483/ 1-203-888-2133



PRECISION SHOULDER SCREWS —SLOTTED HEAD

3 [ ]
See page (6] for finish code A -1 Cumsen
For parts not listed s -
contact Sales Office b N ' e Tunean
132W08 » O DEES ~ UNOTACUT 1 TwASADS
1O DR va
PART THRE A ) c 0 E
NO. A AD +.004 :m £010 :m £.005
7038 10-32 n 2498 316 1250 174
ni 10-32 n . 2498 ns . I8 1)
nn 1032 . s 2098 - 38 2500 14 .
7038 10-32 n : 2495 3ne 128 1/4
7038 10-32 i 2435 3/16 J150 1/4
T040 16-32 K/} 2495 s 4318 174
704% 10-32 38 2495 318 .5000 1/4
7042 10-32 I8 2488 - G 5628 1/4
70483 1032 38 2485 3/16 .6250 1/4
7034 10-32 3/8 2495 31186 .687% 1/4
7045 108-32 3/8 2495 3/16 ,1500 1/4
7046 10-32 38 2495 /16 8750 114
7047 1932 . 3/8 2495 | 31e 1.000 1/4
7048 10-32 3/8 .249% 3/16 1.250 1/4
7049 10-32 3/8 2495 3/16 - 1.375 /4
7050 10-32 3/8 2495 /16 1.500 1/4
7081 1 17420 me 3120 1732 .2500 38
7052 1/4-20 ms .3120 32 3128 38
7083 1/4-20 e 3120 1/ 3750 k'
7054 1/4-20 ms 3120 1/132 5000 38
7058 1/4-20 me 3120 nR 6250 38
7058 1/4-20 me - .3120 1132 1500 3/8
7087 1/4-20 ms 3120 7132 3750 3/8
7058 1/4-20 ms 3120 7132 1.000 38
7058 1/4-20 12 3745 1R 2500 I} ]
7080 1/420 T 3748 7132 3125 38
7081 1/4-20 12 3745 1132 3750 1 38
7082 1/4-20 12 3745 7132 5000 3/8
7083 1/4-20 12 3745 1/32 6280 38
7084 174620 112 3745 132 .1500 3/8
7085 /420 12 J748 132 8750 38
7088 1/4-20 112 3745 1/32 1.000 k'} ]
87 511618 7] 3745 132 2500 ms
7088 §/16-18 74 3748 uR 3128 ms
7089 §5/16-18 V2 3748 112 37150 me
‘70 $/1618 12 3745 12 5000 ms
mwn 51618 12 3745 H 5250 me
772 5/16-18 12 3748 7/32 .1500 716
7073 5/1¢-18 11 3145 /32 8150 ms
7074 5/16-18 12 348 R 1.000 Uil
7075 3/8-18 5/8 4995 1/4 .2500 112
7078 3/8-16 58 4885 1/4 2128 112
nn 3/8-18 s A998 14 3150 2
7078 3816 S/8 4985 14 5000 LIz
nn 3818 5/8 AS98 14 5250 172
080 3/8-16 5/8 A998 14 7500 12
mmn 3/8-16 58 4995 1/4 8750 12
nn 3ms-16 5/ 4995 ) 14 1.000 1/2

RAF ELECTRONIC HARDWARE, INC., SEYMOUR, CT 06483 /1-203-888-2133



558 SERIES
| WITH STRAIGHT TERMNALS
190

j=Dimansion "'A" TYP.

R
WITH WIAE LEADS .18 REF. =

(]

N

Mounnng hais- . 156 (354) w . )58 ll-lmlm

WITH STRAIGHT TERMINALS

559 SERIES
\n.an 1 .
WY WIRG LEADS o A" TYP
208 (12.708 TVYP:
= [E—
NQTE: wire oad aniery

15&..and:25!l.. mountmg hole

o W Lo

EB" 8E5‘59?' senes_..'

...--p

558 Series: Mount in .156" hole
8§59 Series: Mount in .260" hole
Festures

® Snap-in mounting requires no additional hardware

o Available with Red, Green or Yellow LEDs, with and
without integral current limiting resistors

& Compact design aliows high density packaging:
558 Series mounts on 0.2 centers
6§59 Series mounts on 0.3" centers

@ Straight terminals suitabie for wire-wrapping and/or
soldering, or wire leads

® Designed for quick positive insertion in panels from °
.031" through .062" ’

¢ Bilack housing enhances contrast ratio

® Polarity identified

# Migh Brightness LEDs

& Wide Angle visibility

® Low power raquirements- -10-20 mA

® Solid State reliability

® 1C compstible

@ Vibration and shock resistant

Applications

& Computers & Communications squipmant

® Process controllers @ Medical equipment
@ instrumentation © Home antertainment eguipment

m””u-mm“ ® Point of sale ® Vending machines
{ } Metric dimension in mm,
Ordering information Lamp type (LED color} Electrical
_ Series Lamo Standard Efficiency { 01} Requires externsi resistor
Type o1 Ped diffused g 5;/ 15maA {01, 02, 03 lamp only)
cal ] . 12V, 15mA (01 lam -559
& Terminel Type t'02 Green diffused mA 2 onty-858 onty)
- - 03 Yellow diffused Terminal type
' 001 | St
- ~1.001 aight Tlrm inals
High Etficiency® Dimension A~ wire leeds
21 | Reddiffused 003 | r—s.ooo"l—_""'asz.w) Typ. |
22 Graen ditfused 004 | 8.000 (203.20) Typ.
.23 Yeliow diffused 005 | 10.000 (254.00) Typ.
. 006 | 12.000 (304 .80) Typ.
859 only | 007 | 14.000 (355.60) Typ.

. Distight resarves the right to make changes at anytime in order
o improve design snd to PPlY the best product passibie.

70,7



~ standard Efficiency
snap-in LED indicators
558 and 559 Series

Opersting Characteristics —~ 558 and 559 Saries without integral Resistor
RED GREEN . YELLOW TEST CONDITIONS
Symbel Charesmristios
Mint Typ.{ Max. | Mind Tym] Mex.! Minl Typ.{ Men.l Unita RED | GREEN | YRLLOW
Luminous imeneity: . —
W 558 Sories 3 | 24 2| 20 0] 2% 20mA Xy 10mA
mod | g 20mA
S50 Series p ] 1.8 181 32 181 32 10mA 0mMA
Wavlongeiy:
Apk S50 Saries (]
550 0 [ ]
380 Saviey 200
Forers Yoltage: )
Ve S58 Sorim 18| 20 2a | 20 . 22 | 20 v 20mA 10OmA
$59 Sevien 19 | 24 r SmA
Bva a Lresltdown 100uA®
vatage 30 80 . 0 \'4 n 10uA 10uA 10uA
*S580101-XXX
. Maximum Ratings - 558 and 559 Series without integrsl Resistor
. AED { gaeen |  YELLOW
Chereswrwnes 558 Series 559 Sers t Min. | Max. ) Min. | Max. | Units TEST CONDITIONS
Min. { Max, { Min, | Max, |
Power Dimioston 100 C70 120 120 mW | derate trom 28" C11.62 mw/ €
58 20 :
Foremrs OC Current 50 X x mA
589 0 ‘
Pesk Forwerg Currant R) 1 1 A 1t ousion 300008
ook Roverss Vortegs 5 — 3 TV
Qoerating tempenawre 25 | +80 N
-55 | +100 58 {+100( 85| <« | °C kY
Storage temperanire B E ] — J
Laag) Soidenng tampenature } 260 200 260 | 'C =
Oparsting Charssxeristics ~ 558 and 589 Series WITH INTEGRAL RESISTOR {8V and 12V*)
RED GREEN YELLOW TESTY CONDITIONS
Symbst Charaswratins Min, | Typ. [ Max. | Min. { Typ. |Max. | Mim.{ Typ. | Max. | Uniss: Red Gr., Yel.
Luminous intensity
S58 wrins 3 8 8 20 ] 5{ 20 mea § Vg s.av s.av
v S580%02 8 8| 20 s 20 mea{ veg | sov| sov
3500103 8 ) med | Ve | 12.0V
Ape | Wavelengtn e 508 580 nm
15 {20 18] 2 15| 20 {ma jve| Sov| sov
e Forwerd C
2 F ] mA | v} 120V
8V | Roverm Breskown § 3 3 3 V {ig | 0uA | 106A
Veitage
Maximum Ratings ~ 558 and 859 Series WITH INTEGRAL RESISTOR (BV and 12V*)
- RED YELLOW | GREEN
Charsaserwtio Wi | Mam, ) Min. | Man. | Min. | Mox, | Unis Tom Condigions
Fo?wcu w JEES 78 1% v Derate 10 5V 3t 100°C
Voitage | 5590102, 0103 14 Dersty 99 12V &t 70° €
Revwerw Voitge 70 9 79
Operating & Storsgw { (8VI | 55 | +100 'c
temperature 11V | 68 { «70 e
Lasg Soidermyg Temo. 23 2% 20| °C | Manimum 7 Seconcs
*12V availabie in RED only.




High Efficiency

Snap-in LED Indicators
8659 series

" Absoluts Maximum Ratings
- Perameter Red { Yellow | Grean | Units
Power Dissipation {derste i .
mzs_‘ Cat 1.34mW/° C) 108 108 108 | mW
Average Forwerd mm‘ 35 35 3B { mA
Peak Opersting Forwerd Current g
{usec puise width, 3% duty cycis) 1 1 1 A
QOperating and Storsge Tempersture Range -50° Cto *100° C
Lead Solder Temperature (1/18 inch from case) 230° C for 7 ssconds
Opersting Charscteristics st To= 25° €
Symbol Perameater Dempiption | Min. | Typ. | Max. | Units Text Conditions
Vg Forwara Voltage Red & Yellow 22 3.0 VvV | tg=10mA
Green 22 { 30 ] V | tg=20mA
BVe | Reverss Voltage Al 5.0 v iq= 100uA
Red a3 nm | Messurament at fesk
Apk Pesk Wavalongth | Yeliow 588 ~n Mesmramem st Pesk
Green 808 nm | Messsemen: st Pesk
Red 0 40 mod | Igv 1OMA
v Luminous intensity { Yellow 22 a0 mod | 1g= 10mA
Grean 22 30 mod | lg= 20mA
rs fise ond Fall Time | Red & Yellow 9% ns
Green 200 o
c Capacitance All 45 pf { ve=OfetmMz
Typlesl Drive Cirowits
) ot & L pane
CABNTS
:1}....@._ -
D@_ﬂ{mm
w )
""""""@";
[ SO iy POR
-’- - [ 1
Tyniasl Assistor Velues
C 1
pe Vi Cusront OLO mA | Current OLZO mA
36 180 & 70
5 3% 0 150 0
(] 0 D 190 02 ’
10 820 11 330 N
14 1200 f1 20
28 2700 2 1300

4B




»

Electrical Schematic
For ail models
Non - shorting conwets.

é TS
».3’ 3 LS
2 3

e posm i 100
eoreea [ STOD
PO .: stop

wre
af{t)w
~f s
e
o)
BE

D e X stop

{stop

For shorting contacts
asyt

* maung resistive ciecurt - 12VO0S5A~-24Vv03A
® Minimum contact rating : | MA ~ 10 mV (See page 7)
® Contact resistance (nominal) : < 20 mSl
® QDisiectric strength
betwesn contacts : | kV eff. 50 H2
between contacis and bogy : | kV etf, 50 Hz
@ Capacitance

betweaen contacts and thetl : 2 pfF

betwesn contacts : | pF

® Insuiation resistance at ambient under

500V = : 10 000 M$2
® Non shorting cantacts

® Life: 100 000 conmacts

Switch body : cadmiated bichromated
Contects : 2 4 goid on 2 U nicket (muiticon
Termination spills : 2 [ goid on 2 K nickel
insulstor stendard version : glass filled poly
tropical version :P.8.T.P. .
Solder time : 5 saconas at 250°C
Vibration : normai operation 10 — 500 -
1.5 mm amolitude
Operating temperature range : — 40°
Damp heat : 10 days to spee NFC 20 oo
Saline atmosphere : 86 hours to spec NFC 2

canformity to specifications and list

¢ Specification NFC 93413
<+ inciuded in NATO list.

012

o 06

REAR VIEW
QF SWITCH B80ODY

Pad layout
track side of PCB

Far "Lewm’s’ with screwdgriver
slot ang knob

ingn &
—

poianzing pin

|

3
)

!

my
bl

tot thumowheet type “Leim™

ingl le{ positions — trinsis b
singie poie!p saonMo | IROMEAL | SPECIFICATIONS
3 261100323 | 27 11003 23 *HK 30 cca
4 26 1100423 | 27 11004 23 #HK 30 cca
5 261100523 | 27 11005 23 *HK 30 cca
6 2611006 23 | 2711006 23 | + #MK 30 cca
8 261100823 | 271100823 |+ ewMK 30 cCa
10 Without | o6 1900023 | 27 1100023 | + #HK 30 cca
' 2 .
!
e - v
t asmswwenams| 1 - t
; - - =Rk
TROPICAL VERSION : designed for wave soldering 10 : 85
use & seif adhesive removabie pad.- see page 7 .
. ' le ,t, PART NUMBER ;V‘id'lt 1145¢g
single poléi positions ~ STANOARD SGan | sreciFicaTions
Deliversd with knuried | . 3 263100323 | 273100323 |+ #HK 30 cca
[knob ana sluminium dise. 4 26 31004 23 | 2731004 23 euxsoccal oo
5 263100523 | 273100523 |+ enKk30ccal 1o ;
6 26 31006 23 | 27 31006 23 #HK 30 CCQ | consuicSk..
8 26 31008 23 | 2731008 23 4 WK 30 CCQ
26 3100022 | 273100023 ¢ HK 30 CCQ
5;‘;"""_.";‘,""" 2635x 0.635] Fiat spanner : sew pege 71
i 35 'T.‘-_‘ -—
™ it !
—m olt— MR
—— £ = I I < N
—— 3 = v =
; ——u:T_ , T R
| ! [ Nea U
SEALED : ! ! { ; f b
Version ipecially 0 i 88 ' w02 95 “_ lssal
Gesigned tor wave soidering - sed page 7 Knuried knob only : 20 00111 01 mounting dimen:
N - PART NUMAER w..,“ :5¢
single pole| positions ——=—T————1 sl bosmot 10
' 264100323 | 274100323 | .. ) - . )
Dativerad with sluminium strip hav
2641004 23 | 2741004 23 | plack ﬁgumonlulf-odh-iv: "
26 41005 23 | 27 41005 23 | sluminium mask.
41 On request : siuminium disc with
264100623 | 274100623 | 0 L0 e 26 40998 B
284100823 | 274100823 | [COR PR \
264100023 | 2741000 23 : eonsuit us
-2 32 _ e —5
L1
l -
e
////' {
TROPICAL VERSION : varsion b =] ntoros
i 10 _'4 .83’ \aw %
speciaity ngnlu tar weave midering - see page 7 ~ mounting dirmenstons
.

CONDITIONS OF SALE AS PER PRICE LIST

56
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@ BELDEN

Flat Cable

9R280XX Series )

20 Pitch Rainbow Cable .

Computer and instrumentation Standard Specifications

28 Gage - Voltage Rating ' 300V rms

Stranded Conductors (7x36) Dislectric Withstand Voltage .........%V ms .

Product Desoription Propagation Delay ......cccewssessemes 1.4 na/tt. (4.6 ns/M) nom.

Tinned copper (.050 conductor spacing). PVC preinsulated- _Insuiation Resistancs .................. 10°MQ (10 ft. sample)

{aminated to a clear PVC film. Color code: Brown, Red, Orangs, Chdracteristic impedance ............. 150Q GS, 105Q GSG

Yellow, Green, Biue, Violet, Gray, White, Black. Nominal Capacitance @ 1 MHz ... ;g g;"t &33 gm GS

For additional gage size and centering options or C.S.A. inductance @ 1.MHz ... 0.29 gH/M. (95 pi/m) GS

appmvat.commmm Belden Distributar or Belden 0.20 uHM. (.66 uH/m) GSG
Represantative. Standard Put-Up Length ............... 100 . (30.4 m)

‘Will terminate to any standard {0C connector. Cable Configuration Tested “”’ggaeem;'r'sw + Signal-Ground

Descrniption - * ‘
U.L.Siyle - ! Trade No.

Nomnat Wldlh’"

Cund
| inch“) mm- } Inch—

Temperatura Rating ........cccvcscenneee =70°C 10 150°C

S 1270 | .45 | 11.4 ©,0 0
——————— - VR peream— = s !..,.. ’ ’
% "onsacterst LIS 651 188
SR23016 16 | .80}2032| 75| 194
| gz : o o rr4 I Unbalanced Crosstalk
E——— OR28036r | 24 | 120 | 3048 1.15| 292 N
200V 108G “omzeozer | 26 | 1.30 | 302 zs 3'1.5 : I ko
’ | 1 B Y \‘
= : ? patadl B
SM28038T | 36 | 1.80 |45.70| 1.75 | 45 :
' 57 3 st L L
on2so40t | 40 | 200 |s0.80| 1.95] 495 Pute Aioa Time (ne}
f pes 9 " s - -asa
om28080t | 60 | 3.00 | 7620 295 | 74.9
B : . G o : Attenustion®
1 Passes VW-1 Vertical Wire Flame Test :
.
i 19 A/
10 /
i : -
7 .
[ )
s ,/ '
& //
L 7
ms‘m
'm -]

30« 30 60 708080100
Frequency (M) ’



o Can be manually braken to the

desired length.

~e Drawn 0,64 mm (0.025 in.) square wire
presents 4 quality surfaces suitabie

for wire wrapping.

¢ Standoffs allow cleaning to elimiqgto

o Optional retention tail
provides 0.5 Ib minimum
retention prior to soldering
on 0.082 in. thick pc boards.

et it e+ me

| Spacing 2.54mm (0.100in.) and 2.54 x 2.54 mm (0.100 x 0.1001n.)
! Polerizstion Byomisting s pin '

Body Materia)  Giass-filed nylon (UL 94 V-0). Color biack

\nsulstion Resistence  5000MQmin,

TempersmreRange  -65°Clo +105°C
i Withatanding Voitage 1500V rma (ses leveil
T pin Material . Phosphorbronze
! Finish  Gold, tin-lead or GXT™ (see "Orcenng Dwia™)
CurentRating  SAmax
b Retention ForostaBody 8.9 N(21b.)in either direction
| NoteonPertNumbers
. Allparts n this 3CtOn Nave an eight-digit part nuMber: the first five digits e the base ' P.CA. Hols Patterns

aumber; the iast three digits congttute the dash number. In Some of the following
tables; dash numbers will De provided. in others, dash numbars wil be indicatad by
-XAX; mmisw..mmmommnnumwmuomywrmwmw

anc pasition requerements.
! These Digits Determine
! Number of Positions
: 7_\
i Sample Base This Digit Deterrnmas
: Number Plating

The number codas for avautable Diating CPUONS are Drovided at the end of each part
numoer list. The number of positions avasiable are usted in their own column.

/'n'-‘%‘.‘.‘.'-':.--“
i —/é—éd— LA L0 S R A T |
" L, o o

1.0 e o AN E
nana oo n A T

D i
r-tﬁ‘--‘

L
AT v e

110

-
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Straight Single Row
BergStik® il Headers

9.20 mm POS. 2

i (: 0008 in) POS 1 POS. 38

2.54 mm
' 10100 iny "EF
F
B y swamnn RETENTION

0.2% mm

G (: 0.010 in.) "ited )L SOLDER TAII.

m @. - P“Wm;mw"mmm

. ' F :
' B Oversit { N B
Plastic Plastic . Langen e Twmbarot Py
n mm in. mm n. product B
5,08 ¢.200 2.41 0.095 1083 0.395% B8705-xxx 1-38 1,2.3.4,50r6 '
5.4 0.230 2.4 0.095 10.80 0.425 B88000-xxx 1.36 1,2,3.4,50r8
5,854 0.230 3,08 0.120 11,43 0.450 88001 -1008 1-28 1.2,2.4.50r8
5,504 0.230 3,08 a.120 1143 0.450 99180-xx" 1-28 12348008
5.84 0230 n 0.150 1219 0.480 88002~ xxx 1-38 1.23.4,50r8
5.84 0230 4,65 0.183 1303 0.513 68031-xxx . 1-36 1.2.3.4,50r8
5,84 0230 733 0.28% 15,62 0.015 88717 3ux 1-36 1.2.3.4,50r6
584 0230 9,88 0.388 19,24 0.718 88479-xxx 1-38 1.2,3.4,50r6
5.84 0.230 10,18 0.400 18,54 0.730 68418-xxx 1-36 1.23.4.50r6
5.84 0230 1227 0.483 20.8% 0.813 68416-xxx 1-38 1,2,3.4,50r6
5.84 0230 15,10 0.508 350 0.92% 68485-xxx 1-368 1.23.4.50r6
5,84 0230 17,65 g.688 208,04 1.02% 68490-xxx 1-38 1.23.4,50r8
6,68 o270 254 G100 - N Q.470 G877 1-xnx 1-38 1,2,3.4,50r8
™ 0200 17.02 0.670 2887 1.050 8854 xx 1-38 1,234,508
0320 13,87 oA *78511 -0 1-38 42,3,4,50r¢
8,08 0318 308 0.120 1567 0538 *T8220-xxx"" 18 12,3 4,50r8
8,08 0318 3.8t 0.150 14,43 0.588 88024-xxx 1-38 1,2.3.4,50r8
808 0318 572 0228 1633 0.843 68833-xxx 1-38 1.2.3,4,50r8
8,08 a3t 737 0.0 1798 0.708 GBASS-xxx 1-38 1.2.3,4,50r8
8,08 0.318 10,58 0.417 ey 0.835 68483~ xxx 1-38 1,2,5.4.50r8
8,50 0.338 1.57 0.082 12.70 0.500 88796~ xux 1-38 1,23,4,.50r8
884 0.340 1118 0.440 235 0.850 8873 1xxx 1-38 %,2.3,4,50r8
9.65 0.380 3.08 0.120 1524 0.600 83604-xxx 1-38 1.23.4,50r6
10,18 0.400 292 a.1$ 15.62 0.615 88415-xxx 1-38 1,2,3.4,50r8
10.18 0.400 5,16 Q.203 17.08 0.703 88831 -xxx 1-36 1.2.3,4,508
10,18 0.400 10,49 0.413 23,19 0.913 6847 2-xxx 1-38 1,2,3,4,50r8
10,18 0.400 15,57 0.613 827 1.113 B8558-xxx 1.36 1,2,3,4,50r8
11.63 0.458 11.683 0.458 25.81 1.016 686868-xxx 1-38 1,2,3.4,50r8
12,70 0.500 3.05 0.120 18.29 0.720 §9152-xxx 1-38 1.2,3.4,50r8
13,54 0.533 13,58 0.533 2982 1.168 68755~ xx 1-36 1.2.3.4,50r8
1R 0.540 24 0.085 18,87 0.738 0653~ 1xx 1-38 1.2.3.4,.50r8
14,99 0.590 320 0.130 208 0.820 58858-xxx 1-36 1,2.2.4.5ar8
15.24 0.600 5.4y 0213 15,24 0.600 B83689-xxx 1-38 1,2,3,4,508
15.49 0.810 292 0115 2098 0.825 68458-xxx 138 1,2,3.4,50r68
17.70 0.687 3.25 0.128 23.50 0.928 68468-xxx 1-38 1,234,508
17.78 0.700 1702 0.870 NN 1.470 68652-1xx 1-36 1,2.3,4,50r6
508 DIBONG JERGNADONS 0N DAGE 113.
" Retenaon soicer ths Dart numbes.




